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CHAPTER I . 
THE PROBLEM DEFINED 
1. Purpose 
Statement of the problem.-- The purposes of this study were: 
first, to determine whether differences existed in certain psychological 
capacities and certain motor abilities between high school athletes and 
nonathletes; and second, to determine the degree of relationship be-
tween these psychological capacities and motor abilities of high school 
athletes and nonathletes. 
Scope of the study.- The psychological tests of depth perception, 
peripheral vision, reaction time, visual span of apprehension, and motor 
ability tests such as standing broad jump, sitting medicine ball throw, 
squat twist, and leg raiser were administered to 144 high school ath-
letes and 128 high school nonathletes attending public school in the 
vicL~ty of Boston, Massachusetts . 
The writer investigated whether differences existed in certain 
psychological capacities and certaL1 motor abilities between athletes 
and nonathletes on the high school level . The writer also determined 
the degree of relationship between the psychological tests, namely: 
depth perception, peripheral vision, reaction time, visual span of 
apprehension, and the motor ability tests, namely: standing broad jump, 
sitting medicine ball throw, squat twist, and leg raiser for the high 
-1-
2 
school athletes and nonathletes. 
The gathering of all required data necessitated: 
1. The acquisition of special psychophysical apparatus 
2 . The setting up of a testing laboratory in each high school 
3. The organizing of test procedures for the entire program 
4. The development of a method for recording data . 
Justification of the stugr. -- The need for psychological testing 
in the field of physical education and athletics has be~n expressed by 
leaders in the field for the past twenty-five yer;~.rs. .Among them, C. R. 
1 / / ::;! --· 
Griffith in 1928 stated: 
"To know how to select from a dozen C&1didates the right man 
for the right place, to know how to plan a season, these are 
some of the things that belong to the psychological side of 
athletics. 11 
As recently as 1949, the research section of the American Associa-
tion for Health, Physical Education and .Recreation announced that psy-
chological research has lagged behind the importance of such work in y 
physical education. 
The use of mental tests and standardized measurements has become 
common in connection with the classroom instruction, but much less 
well-known to the educational administrator are the equally valid tests 
. . 1 ;; 
of a similar nature available for use J.n the f1.e d of physical education. 
1/c. R. Griffith, Psychology and Athletics, Chas. Scribner's and Sons, 
New York, 1928, p. 16. 
g/M. G. Scott, Editor, Research Methods Applied to Health, Ptysical 
Education and Recreation, AAHPER, Washington, D. c., 1949, p. 39. 
2Jc. H. McCloy, Tests and Measurements in Healthand Ptysical Education, 
F. S. Crofts and Company, New York, 1946, p. 11. 
3 
The present methods by which a coach selects his players are for 
the most part subjective, based upon the coach ' s playing experience, 
coaching experience, and common sense . 
cane application of this study is an attempt to develop a more ob-
jective and scientific approach to the selection of players for the 
various sports . 
2. Delimitation 
The psychological capacity tests.-- Eight tests were selected to 
measure certain psychologi.cal capacities of high school athletes and 
nonatP~etes . The tests included one test of depth perception, three 
tests of peripheral vision , three tests of reaction time, and one test 
of visual span of apprehension. 
The standard instruments used to measure these specific areas 
11 
were: (1) depth perception-The Howard-Dolman Apparatus; (2) periph-
Y 
eral vision-The McClure Perimeter; (3) reaction time-The Stoelting 
21 
Visual Reaction Timer; and (4) visual span of apprehension--determined 
. y 
by a tachistoscopic presentation of dots . 
The motor ability tests.-- Four tests were selected to measure 
1/H. J . Howard, 11A Test for the Judgment of Distance," American Journal 
of Opthalmology (September, 1919) , pp. 656-675. 
y J . A. McClure , "The Development and Standardization of a New Type 
Test of Peripheral Vision," Journal of Applied Psychology (1946) . 
2/C. H. Stoelting, Psychological and Physiological Apparatus and 
Supplies, The Stoelting Company, Chicago 24, Illinois. 
!;jE. Olsen, The Relationship Bet\Teen Certain Psychological Capacities 
and Success in College Athletics, Doctoral Dissertation, Boston 
University, 1952. 
4 
certaL~ motor abilities of high school athletes and nonathletes . These 
tests included: (l) standing. broad jump; (2 ) sitting medicine ball 
throvr; (3) squat twist; and (4) leg raiser . 
The writer selected this battery of four tests from a group of 19 
tests which were recommended for measuring physical efficiency of high 
11 
school boys by McHone , Tompkin, and Davis at Color ado A. and M. 
The experimental group .-- The experimental group consisted of 
l44 high school athletes . These athletes were selected on the basis 
of having played at least 75 per cent of t he playing time for any one 
or more of the follo\~ sports , namely: football, basketball , baseball , 
track , and ice hockey . This group was designated as the athletic group . 
The c ontrol group.-- The control group consisted of 128 high school 
nonat hlet es . The members of this group were selected at random from the 
students who never participated in any organized sport in or out of 
school. This group was designated .aS, the nonathletic group . 
Restatement of the problem. -- This stuQy is an attempt to answer 
the following questions: 
1 . Are there differences between high school athletes and non-
athletes demonstrable in terms of certain psychological tests 
and certain mot.or ability tests? 
2 . What degree of relationship exists between these psychological 
capacities and motor abilities of high school athletes and non-
athletes? 
jjv. L. McHone, G. W. Tompkin, and J . s . Davis, 11Short Batteries of 
Tests Measuring Physical Efficiency of High School Boys,n Research 
Quarterly (March, 1952) , AAHPER , Vol . 23 : 82-93 . 
CHAPTER II 
REVIEW AND ANALYSIS OF RELATED RESEARCH 
Introduction.-- The preparation for experimental psychology was 
philosophical psychology in the work of Aristotle, Berkeley, Descartes, 
Locke, Herbart, and others. The actual founding of experimental psy-
chology is represented by the work of Weber , Fechner, Helmholtz, Wundt, 
with such later contributors as Ebbinghaus, Titchener, Galton, James, 
Hall, Cattell, Thorndike, Terman, Judd, Woo~rorth, Dewey, and others yy 
contributing in experimental procedures as applied to education. 
In the history of experimental psychology, no topic has excited 
more research and led to more discussion than that of how we perceive 
or come to know the positions and relations of objects around us. The 
reasons for this interest are readily apparent. Sense impressions ob-
tained from the environment lie at the base of all mental activity, 
and have an enormous practical importance in everyday life. The two 
senses best fitted for the perception of objects in space are touch 
and vision, since both the skin and retina are spread out spatially 
in two dimensions. Of these two, vision is easily the most important. 2/ 
1/E. G. Boring, HistbEY of E;Perimental Psychology, The Century Co., 
New York, 1929, pp. xvi-700. 
yc. V. Good, A. S. Barr, and D. E. Scates, The Methodology of Educa-
tional Research, D. Appleton-century Company, Inc., Ne\T York, 1941, 
pp. 482-1-~-83 • 
.2/H. A. Garrett, Great Experiments in Psychology, Appleton-Century-
Crofts, Inc., New York, 3rd Edition, 1951, p. 292. 
-5-
6 
The study of learning, memory, skill, reaction time, sensation, 
perception, physiological and comparative psychology- (in recent years), 
and similar topics of interest to physical education are included in 
. y 
the area of experimental psychology. 
In applied psychology, a wealth of material concerning psycho-
logical studies has been published. These findings will be presented 
under the following headings of depth perception, peripheral vision, 
reaction time, span of apprehension, and motor ability. 
1. Depth Perception 
Introduction.- It was Helmholtz, 1821-1894, author of "Treatise 
on Physiological Optics 11 , who accumulated many data of direct psycho-
logical interest upon space perception. It is upon such evidence that 
the empirical theory of depth perception is based. This theory holds 
that our knowledge of depth perception is built largely, if not entirely, 
through the mutual cooperation and checkup of vision, touch, and loco-
motion. 
Most psychologists today are inclined to accept this empirical 
theory with strong reservations that there is a substantial frame¥rork y 
to visual perception which is natively given. 
Leonardo da Vinci, D~52-1519, one of the most brilliant figures 
of the Renaissance as a painter and sculptor, found that in the distance 
1/M. G. Scott, Editor, Research Methods Applied to Health, P~ysical 
Education and Recreation, AAHFER, 1949, p . 275. 
g/H. A. Garrett, op . cit., p. 298. 
7 
of objects to each other, there were three kinds of perspective, namely, 
(1) linear perspective, or the diminishing of angle size by increasing 
the distance; (2) detail perspective' or the loss in the distance of 
angles and shapes of the objects; and (3) aerial perspective, or the 
loss of color from the effect of the air through which the object is yy 
viewed. 
It took Wheatstone, 1802-1875, to further Leonardo da Vinci's 
statement that 11the eyes in viewing small near objects can see partially 
around them, 11 because he discovered the consequences of the disparity 
between images of the two eyes. His investigation led to the invention 
of the stereoscope; thus binocular depth perception became an established 
fact . This instrwnent, once a household joy, may be revived. If tri-
dimensional movieB and tridiloonsional television are developed, they 
21 
must make use of binocular disparity as a basis of depth perception. 
w 
Definition of depth perception.-- Good defines depth percep-
tion as the ability to perceive the solidity of objects and their 
relative position in space. 
Stereopsis (depth perception) can be defined in different ways. 2.1 
1/W. Dennis, 11Notes Concerning Vision," Readings in General Psychology, 
Prentice-Hall, Inc., New Yorl<:, 1949, pp. 1-4. 
y'R. s. Woodworth, Experimental Psychology, Henry Holt and Company, 
New York, 1938, pp. 651=652. 
2/W. Dennis, "Binocular Depth Perception, 11 Readings in General Psy-
chology, Prentice-Hall, Inc., New York, 1949, pp. 9-20. 
!tfc. V. Good, Diction~ of Education, McGraw-Hill Book Co., Inc., 
New York, 1945, p. 291. 
2/H. G. Armstrong, Principles and Practises of Aviation Medicine, 
Williams and Wilkins Company, Baltimore, 1939, p. 71. 
8 
Parsons states: "the perception of depth in man is rendered possible by 
the cooperation of many factors, of which binocular vision is the most 
11 
important ." 
Depth perception may also be defined as the ability to appreciate 
or discr~ninate the third dimension, to judge distance, and to orient y 
oneself in relation to other objects within the visual field. 
In this study, the >'lriter will use the latter definition. 
Depth perception and motor action.-- It was Bannister and Blaek-jf 
burn at Cambridge University who concluded that interpupillary dis-
tance has some significance in ability to strike a ball. y 
Clark and Warren studied the depth perception of 456 unselected 
men and 39 athletes at the University of California. They found that 
either depth perception is unimportant in athletics, or the apparatus 
21 
used ( Howard-Dol.rnan Instrument ) does not give an accurate measure 
of depth perception. Three trials were averaged to get a score. 
ysir John Parsons, An Introduction to the Theory of Perception, 
MacMillan Company, New York, 1927, p. 154. 
~H. G. Armstrong, op. cit., 3rd edition, 1952, p. 78 • 
..2/H. Bannister and J. M. Blackburn, "An Eye Factor Affecting Proficiency 
at Ball Games," British Journal of Psychology (October, 1931), 21:382-384. 
~B. Clark and N. Warren, "Depth Perception and the Interpupillary Dis-
tance as Factors in Proficiency in Ball Games ," American Journal of 
Psychology (July, 1935), 47:485-487. 
2/H. J. Howard, 11A Test for the Judgment of Distance," America.'1 Journal 
of Opthalmology (September, 1919), pp. 656-675. 
9 
11 
Hirsch and Weymouth tested some 315 freshmen at Stanford 
University for depth perception b,y the use of the Howard-Dolman instru-
ment at a dist~~ce of five meters. They improved their testing by 
giving ten trials and the data revealed a correlation coefficient of 
0.73 between visual acuity and distance discrimination, which suggests 
that visual acuity and distance discrimination seem to rest upon the 
same visual capacity. 
In devising a test for depth perception, it is important that only 
those factors which are inherent in the individual which operate at a 
distance of 20 feet or more can be considered. In order to do this, 
all of the external factors or artificial aids, such as motion parallax, 
terrestrial associ ation, and aerial perspective, must be eliminated 
from the test. When this is done, then we can establish the inherent 
ability of the subject to judge distance. For the actual measurement 
of depth perception, all external factors are eliminated, as well as 
operating less than 20 feet, and the following factors are allowed to 
operate in the test: 
1. Size of the retinal image--the farther away, the smaller the 
image and the closer, the larger the image. 
2. Physiologic diplopia--the ability to recognize differences in 
distance between two objects. 
3. Binocular parallax--impression of relief or solidity given an 
object by a different view of the right eye and the left eye. 
i/M. J. Hirsch and F. Weymouth, "Relationship of Visual Acuity to Dis-
tance Discrimination," Journal of Aviation Medicine, 1948, p. 56. 
10 
4. Convergence--ability of the two eyes to fix on an object at a 
distance less than infinity. 
The Howard-Dolman depth perception instrument is norn~lly used to 
measure the above factors and hence the inherent depth perception. 
?:! 
!I 
Olsen found that the athletic group of college athletes did 
significantly better in depth perception than did the intermediate 
group of college athletes, and the intermediate athletes did better 
in depth perception than the nonathletes. 
21 
Erickson found that the athletic group of college athletes did 
better than the nonathletes and that the athletic group was better than 
the football coaches. He also found that the football coaches group 
and the nonathletes had comparable scores. 
!:J 
Depth perception and flight training.-- Lt. Col. ~ons reports 
that students were accepted if they could meet the requirement of depth 
perception by correctible depth perception of 35 mm. 
21 
Armstrong, in commenting on depth perception, states: "It is 
evident that this faculty is required to a high degree in aviation 
1/H. G. Armstrong, op. cit., 3rd edition, 1952, pp. 78-84. 
~E. Olsen, The Relationship Between Certain Psychological Capacities 
and Success in College Athletics, Doctoral Dissertation, Boston 
University, 1952, p. 72. · 
2/C. Erickson, A Study to Determine the Relationships Between Certain 
Psychological Capacities and Success in Coaching Football, Doctoral 
Dissertation, Boston University, 1953, p. 92. 
!:t/R. E. Lyons, 11Analysi s of the Causes of Disqualification of 164,687 
Applicants Rejected for Aviation Training," Journal of Aviation Medicine, 
1949, p. 193. 
2/H. G. Armstrong, op. cit., p. 71. 
ll 
because upon it depends· the ability of pilots to avoid obstacles, to 
land properly, and to fly in formation with other aircraft. 11 y 
Willis corroborates this feeling when he states: "Depth per-
ception is a distinct aid in the selection of students for flight 
training, also gunnery training." Willis found that the best gunners 
averaged below 15 mm. y '}) w 
Barr, Bauer, and Kafka gave credence to the importance of 
depth perception in flight. 
The research done in the field of aviation is not all in agree-
. 21 
ment concerning depth perception. Nichols disagrees with the writers 
mentioned above and states: "Little sound evidence has been found to 
prove that heterophoria (muscular ~alance) and stereopsis (depth per-
ception) have any close relationship to flying performance, with special 
reference to landing ability.'' 
Nichols does not turn down depth perception entirely, because he 
states: "In the early hours of flight trai ning, pilot trainees were 
heavily dependent upon the more physiologic binocular clues to depth." 
i7 J. W. Willis, "Depth Perception as an Aid in the Selection of Fighter 
Pilots," Journal of Aviation Medicine, 1944, pp. 328-344. 
?fE. S. Barr, F~ying Men and Medicine, Funk and Wagnalls Company, New 
York, 1943, P• 55. 
2/L. H. Bauer, Aviation MedicL~e, Oxford University Press, New York, 
1943, p. 555. 
!±/M. M. Kafka, "Military Pilot's Vision, 11 New York Medical Record 
TMay, 1942), 155:339-340. . -
2/J. V. Nichols, "The Relationship of Heterophia to Depth Perception in 
Aviation," .American Journal of Opthalmology (October, 1950), 33:1947-1515. 
1.2 
y 
Walker reported another study in which he stated that binocular 
vision is superior to monocular vision in depth perception when the 
stimulus is in the vertical position. y 
Cibis gave his conclusions to his study and felt that the fol-
lowing must be considered: 
1. Most reliable visual perception of space is obtained by ob-
serving an unobstructed homogeneous surface with simultaneous 
action of stereopsis linear perspective and motion. 
2. Stereopsis associated with linear perspective excluding motion 
yields almost the same degree of reliability. 
3. Stereopsis without linear perspective but cues from motion is 
less reliable than linear perspective under monocular tests. 
4. Depth perception is least reliable under condit ions involving 
motion but excluding linear perspective. 
It is further believed that the motion parallax is not the leading 
factor in depth perception of pilots. It i s believed that linear per-
spective and size of the retinal image are the most essential clues for 
the proper judgment of a pilot's situation in visual space. Therefore, 
flying pilots• ability can be improved b.1 training and does not rely on 
the presence of well-developed stereopic vision. 
1/R. Walker, "Superiority of Binocular over Monocular Vision in Depth 
Perception,n Journal of Aviation, 1940, pp. 87-95. 
yP. A. Cibis, "Problems of Depth Perception in Monocular and Binocular 
Flying," Journal of Aviation Medici.'le, 1952, p. 622. 
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There is no agreement of opinion in the literature as to whether 
one group or the other is correct. 
Analysis of research on depth perception.-- The varying differences 
of opinion in aviation and athletics reveal that the area is in need of 
more investigation. The thinking has shown that visual acuity is im-
portant to physical activity by analysis and observation. To the present, 
there have been several studies completed on depth perception, but little 
applied to the field of physical education. It is the interest of the 
writer to investigate the relationship of depth perception to athletics 
and its importance. 
2. Peripheral Vision 
Introduction.-- Research in athletics has shown the values of 
visual skills in connection with ability in athletics. Peripheral 
1/ 
vision (used only in Erickson's study) might be an important factor 
in visual skill of players. 
In the history of the knowledge of the field of vision, Thomas y 
Young made the first contribution in 1801 by naming the outer limits 
of the normal field of vision as 90 degrees on each eye. This was fol-
2/ 
lowed by Purkinje, 1825, who revealed that the outer limit of the eye 
w 
was 100 or llO degrees by dilating the pupil. Von Graefe reported 
JjJ. A. McClure, "The Development and Standardization of a New Type Test 
of Peripheral Vision, 11 Journal of Applied Psychology, 1946, 30:340. 
2/Ibid • 
.2/Ibid. 
lt(Ibid. 
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a stuqy for diagnostic reasons in 1855 by using a campimeter which in-
eluded a small blackboard with a piece of chalk fastened to the end of 
a wire. Forster and Aubert later developed an instr'UJ'Uent consisting of 
a flat strip fastened to an upright so that it could be rotated. It 
was through this development, about 1869, that the curved arc instrument 
which is the perliueter used at present was made. 
Definition.-- In this stuqy, peripheral vision is defined as 
vision resulting from images falling on the outer portions of the retina. 
(When the e.yes are directed straight ahead, peripheral vision is per-
1/?J 
ception on the extreme edges of the visual field.) 
~ 
Research in peripheral vision.-- McCloy reviewed the work done 
in peripheral vision and listed ten elements which he considered neces-
sary to effective motor learning. Peripheral vision was one of these 
elements. McCloy listed sixteen more related elements, among which 
"ability to visualize spatial relationships, 'sensory-motor coordina-
tions' of the eye with the head, hand and feet" were related to vision. 
!z/ 
In 19.38, Meser · shOHed by the Thurston test a relationship be-
tween visualization and correct reactions under playing conditions in 
a football g&~. This. is accepted in the coaching field. To be able 
1/C. V. Good, op. cit., p. 446. 
~c. Erickson, op. cit., p. 31. 
2./C. H. McCloy, "A Prel:i.Jninary Study of Factors in Motor Educability," 
Research Quarterly (May, 1940), 11:28-39. 
!z/J. H. Meser, An Attempt to Devise a Simple Method of Measurine; 
Potential Football Intelligence, Master's Thesis, State University 
of Iovra, 1938. 
15 
to see the positions in relation to where the p+ayers should be at a 
certain moment is considered to be effective vision and this permits 
effective action. 
11 
Erickson revealed in his study that there was a chance to test 
a player and place him in a position which would give him the best ad-
vantage from the standpoint of side vision. However, there has been 
little research done and suggestions as to what training to use or the 
effectiveness of such training are not available. y 
Low repor~ed that he found a number of wartime accidents qc-
curring because of faulty peripheral vision. He developed an accurate 
and a short test to improve peripheral vision by training, by the use 
of an arc perimeter with test objects of different diameters. 
:21 
Low later studied 100 subjects for visual acuity. From. this 
study he made the following conclusions: 
1 . The result. showed that peripheral acuity can be developed. 
2. Peripheral visual acuity is an independent visual function. 
3. The average scores for the different ages varied and uncovered 
the point that there was no diminishing peripheral visual acuity 
with age. 
1/c. Erickson, op. cit., pp. 95-100. 
y'F. M. Low, "Studies on Peripheral Vision Acuity," Science (1943), 
97:586-587. 
2/F. M. Low, "The Peripheral Visual Acuity of 100 Subjects," 
American Journal of Physiology (1943), 140:83-88. 
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4. The periphery was so weak for the subjects at 90 degrees that 
89 to 94 of the subjects could not identify the largest test 
object. 
5. Men scored 11 per cent better than women. y 
L.ow also found that the acuity was weaker under scotopic con-
ditions than photopic acuity at the same retinal areas. y 
Bruce and Low ran a study on the effect of practice on periph-
eral vision and found : 
1 . One hundred and sixteen cadets were tested and retested on 
peripheral visual acuity and no convincing evidence was shown 
that recognition of complex visual forms significantly improved 
peripheral vision. 
2. One hundred and thirteen cadets and thirty medical students 
were tested for central acuity and it was found that the cadets 
showed a significant increase in t heir ability to perceive the 
test objec·!ia after certain practice sessions. The medical stu-
dents did not show this increase. 
21 
Low, reporting on a study concerning peripheral visual perform-
ance, found that correlations of individual scores and group scores with 
1/F. M. Low, 11The Peripheral Visual Acuity of 100 Subjects Under Scotopic 
Conditions, 11 American Journal of Physiology (1946), 146:21-25. 
g/R. H. Bruce and F. M. Low, "The Effect of Practise with Brief-Exposure 
Techniques Upon Central and Peripheral Acuity and a Search for a Brief 
Test of Peripheral Acuity," Journal of E?Sper:imental Psychology (1951), 
41:275-279. 
-;/F. M. Low, "Some Characteristics of Peripheral Visual Performance ," 
American J oumal of Physiology (1946), 146: 573-584. 
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the total scores did not expose any individual score or group of scores 
as any more reliable than the others . 
Analysis of peripheral vision studies .-- It becomes quite evident 
that there is a lack of studies in this area and the writer feels that 
it !o.as been a neglected one . It seems that there is a lack of equip-
ment , and the amount of time it takes to administer the test is an 
obstacle which has in the past been difficult to overcome . These handi-
caps have now been overcome by use of the new McClure perimeter, which 
permits the tester to administer the test to the subject in five to 
seven minutes . 
3. Reaction Time 
Introduction. -- The reaction time (RT) experiment has a l ong and 
interesting history. Woodworth stat es : "Time as a dimension of every 
mental or behaviorial process lends itself to measurement and can be 
used as an indicator of the complexity of the performance or · the sub-
1/ ject t s readiness t o perform. 11 
YJI 
General definition.-- Scott states: "Strictly defined, the 
reaction time is the time that elapses between the beginning of the 
stimulus and the beginning of the motor response . " Also , the speed of 
movement is defined as the time from the beginning of contraction to 
1/R. S. Woodworth, Experimental Psychology, Holt and Company, New York, 
1938, p . 298 . 
~M. G. Scott, op . cit., p. 287 . 
2/C. V. Good, op . cit . , p. 339 . 
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the completion of the movement. Woodvrorth states: ".A complex move-
roent, even well prepared, gives a relatively slow reaction time. This 
would point to the fact that the subject should have a very simple 
movement. 11 The procedure for reaction time in this study has been y 
plarmed keeping this in mind. The Olsen study was also set up 
keeping this in mind. 
2.1 
Sequence of reaction time defined.-- Woodworth shows: 
"----- P ___ __,__,,___s. ---..,....,,__-- R -"='="'----:--,:--
foreperiod reaction after-period 
The foreperiod extends from the •ready' signal tpl to the 
stimulus, •s•; the reaction time .from 1S 1 to the response move-
ment 'R'; and the after-period extends for a short but indefinite 
period beyond 'R 1 • 11 
The after-period contains the completion of the motor response. In this 
study the foreperiod for the three reaction time tests was from two to 
!:J 
four seconds and a regular schedule was followed . 
2/ 
Simple reaction defined.-- Woodworth defined simple reaction 
time as "a single stimulus and a single response. 11 The writer will use 
this definition in the present study. 
§./ 
Disjunctive reaction time defined.-- Woodworth defines disjune-
tive reaction time as an either-or affair. There are two or more 
1/R. S. Woodworth, op. cit., p. 329. 
~E. Olsen, op. cit., p. 6. 
2/R. S. Woodworth, op. cit., p. 310. 
!t/Ibid., pp. 314-315 . 
2/R. S. Woodworth, op. cit., p. 329. 
£/Ibid. 
19 
alternative responses and each must be made to a prescribed stL~ulus. 
''Reaction with choice and discrimination is another name for the same 
11 
thing." 
Choice reaction defined.-- In this study, choice reaction time is 
defined as the choice between two alternative responses to two pre-
Y 
scribed stimuli. 
Discr.iJni.natory reaction time.- In this study, discriminatory re-
action time is defined as the choice between ~ alternative responses 
2/ 
to three prescribed stimuli. Goldfarb found a correlation between 
choice and discriminatory reaction time ranging from .867 to .945. !±/ 
Research studies in reaction time and motor action.-·- Helmholtz ~ 
did research in reaction time as early as 1850. He used electrical 
stimuli for measuring reaction time in order to find out if he could 
measure the speed of nerve conduction. Many experimenters of that day 
believed that the speed was much too rapid to be measured. y 
Donder (1868) extended the study of reaction time to the mental 
processes. Red and white lights were used as stimuli, and the subject 
was required to react to the one light with_ the right hand and to the 
I7R. s. Woodworth, op. cit., p. 329. 
yE. Olsen, op. cit., p. 7. 
yw. Goldfarb, Investigation of Reaction TUne in Older Adults, Unpublished 
Doctorate Thesis, Teachers College, Columbia University, New York, l941. 
2/R. s. Woodworth, op . cit., p. 299. 
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other with the left hand. y 
Wundt (1879) opened the first psychological laboratory in 
Leipzig, in which the timing of mental processes had a very pro.m:inent 
place. y 
Cattell (1893) began to question the various types of reaction 
time after he set up laboratories at the University of Pennsylvania and 
Co1wnbia. 
'jj 
Baldwin (1895-1896) started laboratories at Toronto and Princeton. 
!J/ 
Angell (1896) did outstanding work at Chicago. 
In recent years many studies have been made in Physical Education. 
2/§/ 
Among the earliest was that of C. R. Griffith (1928), who reported 
studies in reaction time and its relation to athletics and concluded 
that fatigue slows the reaction time of individuals. 
'11 
Ash, in a study concerning the effects of fatigue upon reaction 
time of workers in industry, found: 
1. a lowering of sensitivity 
2 . less efficiency 
3. less capacity to do work. 
i/R. s. Woodvwrth, op. cit., p. 304. 
yrbid., p. 3o6. 
2/Ibid., pp. 307-308. 
yrbict., PP· 307-308. 
2/C. R. Griffith, op. cit., 
p. 153. 
§/Ibid., p. 281. 
'1./I. Ash, "Fatigue and Its Effect Upon Control," Psychological Review 
Monograph (March 31, 1914) . 
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y' 
Franz revealed in his study that fatigue brings about inaccuracies 
of movement as well as slowness of movement. y 
Westerlund and Tuttle reported in 1931 a correlation of .863 
for simple reaction time for the 75~ard run, showing that top athletes 
were superior. 
21 
Lautenbach and Tuttle reported a correlation of .815 between 
reflex time and speed of sprinting. The patellar reflex was used in 
this study, and they concluded that men who run shorter distances have 
shorter reflex time. 
!J! 
Nakamura corroborated similar results on track athletes. 
2/ 
Pfitsch compared the movement of the hand and the movement of 
the body on 100 athletes and 100 nonathletes and found that the athletes 
were slightly superior in the movement of the hand and significantly 
bet·t.er in the movement of the body. 
1/s. I . Franz, Fati e Factors on Certain ations, Transcript, 
15th International Congress on Dermography 1913 , 3:512-513; and qy 
Strong, Psychology Bulletin (1914), hl2-414. 
y J. H. Wester]u.nd and W. W. Tuttle, 11 The Relationships Between Running 
Events in Track and Reaction Time," Research Quart.erly (October, 1931), 
2:3, pp. 95-100 • 
.lfR. Lautenbach and W. W. Tuttle, "Relationship Between Time and Running 
Events in Track," Research Quarterly (October, 1932), #3:5, pp. 133-143. 
l:JH. Nakamura, "Experimental Studies on Reaction Time at the Start of a 
Race," Research Quarterly, 5:2 (March, 1934), p. 33. 
2/ J. Pfitsch, An Experimental Study of Use of Simple Reaction and Co-
ordination Tests on Athletes and Non-Athletes, Unpublished Master's 
Thesis, University of Kansas, 1942. 
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y 
Burpee and Stroll measured the reaction time of men who differed 
in their habits of participation in pnysical education activities and 
reported that men who participated in physical activities successfully 
had consistently faster times. y 
Brown used the patellar tendon reflex in a study to determine 
racial differences in response and found that whites were slower in 
response than negroes. ;; 
Burley studied reaction time of physically trained men and used 
both simple and complex stimuli. This study- revealed that all persons 
reacted more slovily- to the complex stimulus and that there was a marked 
difference in speed and variability of reaction time among basketball 
men, swimmers, football linemen, football backs, high school lette;r-
winners, and nonletter-winners. 
!:J 
Beise and Peasely reported the reaction time of men and women 
by measuring the movements of the hand and foot . They found a skilled 
group of 24 tennis players, 12 golfers, and 11 archers showed faster 
· and more reliable reaction time than an unskilled group. 
1/R. H. Burpee and W. Stroll, "Measuring Reaction Time of Athletes," 
Research Quarterly, 7:1 (March, 1936), pp. 110-118. 
yR. L. Brown, "Comparison of Patellar Tendon Reflex Times of Whites 
and Negroes," Research Quarterby, 6:2 (May, 1935). 
;jL. R. Burley, 11A Study of Reaction Time of Physically Trained Men," 
Research Quarterly (l944), 15:232-239. 
!:JD. Beiise and v. Peasely, "The Relation of Reaction Time, Speed and 
Agility of Big Muscle Groups to Certain Sport Skills," Research 
Quarterly (March, 1937), 8:133-142. 
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11 Goodenough studied chronological age and reaction time, and 
concluded that there was a marked imp:o.ovement in reaction time from 
childhood on, as the subject grew older. Also, the reaction time 
process improved during childhood by improved speed of reaction. There 
was, in additi on, a noticeable gain of voluntary control of the motor 
acti vity. y 
Atwell and Elbel conducted a stuqy among high school students 
t o investigate the differences, if any, L~ simple reaction time exist-
ing between the ages of 14 and 17. They found: 
1 . There was no significant difference between the means for any 
groups in either hand or body response. 
2. There was a distinct tendency toward improvement in hand re-
spo~e wit h increased age. 
3. Comparing the means of high school groups for movement of hand 
with the means of university students, it was found that there 
was significant difference for all groups, favoring university 
students. 
4. In body movement, the means of the 14-15 year old group differed 
significantly with the university group. ;; 
Kershaw's stuqy to investigate the relationship between reaction 
JjE. L. Goodenough, "The Development of the Reactive· Process from Early 
Childhood to Maturity," Journal of Experimental Psychology (1935), 18: 
431-450. 
yw. 0. Atwell and E. R. Elbel, "Reaction Time of Male High School 
Students in 14-17 Year Age Groups," Research Quarterly (March, 1948), 
19:22-30. 
1/E. C. Kershaw, The Relationships Between Reaction Time 1 The Span of 
Apprehension, Depth Perception, and Selected Items of a Basket-ball 
Skills Test , Master's Thesis, Boston University, 1951. 
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time, the span of apprehension, depth perception, and selected items 
of a basketball-skill test revealed that there was no significant re-
lationship between the items of the basketball test and reaction time, 
span of apprehension, and depth perception. 
11 
Miles tested 87 football players at Stanford University for 
individual and group reaction time in football charging, and he found: 
1. The backs had the fastest reaction time. 
2. The ends, guards, tackles fell in that order and the centers 
were last. 
3. Heavier plqyers were slower in reaction time. 
4. The 23 men dropped from the squad had the slowest reaction 
time of the entire squad. y 
Miles and Graves conducted another study on the effect of 
signal variation in football charging and quick reaction time. They 
found that when a player anticipates the signal, he goes when the ball 
starts; when the signal is not anticipated, the player gets away almost 
one-tenth of a second slower. This fact is very significant in having 
a faster reaction. 
2.1 
Olsen studied 100 athletes, 100 intermediate athletes, and 100 
nonathletes and found the athletic group to be significantly faster in 
1/W. R. Miles, "Individual and Group Reaction Time in Football Charging," 
Research Quarterbf (October, 1931), 2:5-13. 
yw .. R. Miles and B. C. Graves, '~ffect of Signal Variation in Football 
Charging," Research Quarterly (October, 1931), 2:1-5. 
2/E. Olsen, op. cit., p. 72. 
25 
simple reaction time than the intermediate group and the nonathletic 
group. The athletic 8roup was significantly faster in choice reaction 
time than the intermediate and nonathletic group. Also, the athletic 
group was significantly faster in discriminatory reaction time than the 
intermediate or nonathletic group. 
]J 
Cureton reported that track and field athletes had faster re-
action times than swimmers, divers, and gymnasts. While testing athletes 
and nonathletes in the same study, he concluded that athletes generally 
have faster reaction times in the jump reaction test (full body move-
ment) than nonathletes. y 
Friedman found that the subjects who ranked lowest in the re-
action time test had the least amount of skill in physical education 
w"Drk. 
21 
Patrick studied basketball players and used quick reaction time 
tests to show that quick reaction time to visual stimuli is a good in-
dicator of potential basketball ability. 
!Ji21 
Slater, Hammell, and Stumpner, in a study of baseball players 
!/T. K. Cureton, Jr., Pbysical Education of Champion Athletes, The Uni-
versi·ty of Illinois Press, Urbana, 1951, p. 102. 
~E. D. Friedman, The Relationship of Reaction Time to General Athletic 
Ability, Master's Thesis, New York University, 1937. 
~J. Patrick, "Quick Reaction Time Means Athletic Ability," Athletic 
Journal (September, 1949), 30:68. . 
!:J/A. T. Slater, Hammell, and R. L. Stumpner, "Batting Reaction Time," 
Research Quarterly (December, 1950), 21:353-356. 
2/A. T. Slater, Hammell, and R. L. Stumpner, ''Choice Batting Reaction 
Time," Research guarterly (October, 1951), 22:377-380. 
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at Indiana University, made a comparison of choice reaction time and 
simple reaction time. They fotmd that simple reaction time was the 
faster; also that the startLl').g reaction time is significantly shorter 
than movement reaction time. y 
Snygg reported that it is difficult to pick a good high school 
player on the basis of reaction time alone because fast reaction time 
does not necessarily indicate a good football player. 
Ana1ysis of research of reaction time.-- An extensive investiga-
tion of reaction time in athletics reveals that there are significant 
differences between athletes and nonathletes. The diff erences betvreen 
the groups of skilled athletes are not as well defined and before pat-
terns can be esta blished, more research is needed. 
4. Span of Apprehension 
Introduction.- 110ne of the oldest experiments in psychology, 
apart from some on the senses, was inspir ed by the philosophical question 
. y 
whether the mind could apprehend more than one object at a time." 
William Hamilton gives an acc otmt of the first work while lec-
turing at the University of Edinburgh (1836- 1856) . The experiment 
vias crude and primitive because it was not l'Tell-controlled and the 
2/ 
data was not reported nor recorded. 
i/R. Snygg, Relationship Between Motor Reaction Time and Ability to 
Play Football, Master 's Thesis, University of Omaha. 
~R. S . Woodworth, op. cit., p. 684. 
~Ibid., p. 685. 
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11 . 
w. J. Jevons (1871) used a statistical method he devised to 
control, report, and record the experiment. Even so, the experiment 
was not entirely satisfactory, because he showed that the span varies 
from moment to moment. 
y 21 Jjj 
Huey, Whipple, and Fernberger have written summaries of the 
early work done on visual span. The early wo~k was called the range of 
attention, but the psychologists were · not in agree.rr~nt as to the defini-
2/ 
tion of attention. Titchener agreed that 11 clearness 11 has been the 
word most often used, but he went further and suggested the word 
11attensity11 • From this viewpoint, psychologists defined the range of 
attention as "How many objects can simultaneously have the attribute 
of attensity'?" 
The statement of the day is that the range of attention for simul-
§/ 
taneous objects iS four to six dots. Dallenbach disagrees that it 
is not a span of attention, but a span of apprehension 
1! 
Fernberger confirms this by stating: 
i/R. s. Woodworth, op. cit., p. 685. 
2}E. B. Huey, The Psychology and Pedagogy of Reading, New York, 1909. 
2/G. M. Whipple, Manual of Mental and Ph sical Tests 
Processes, Viarvdch and York Company, Baltimore, 
!:J/S. W. Fernberger, "Perception," Psychological Bulletin, 1941. 
2/R. S. Woodworth, op. cit., p. 694. 
§/K. M. Dallenbach, "Attributive vs. Cognitive Clearness,n Journal of 
Experimental Psychology (1920), 3:1S3-230. 
1/S. W. Fernberger, "A Preliminary Study of the Range of Visual 
Apprehension," American Journal of Psychology (January, 1921), 
32:121-133. 
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"From a consideration of the introspections we are convinced that 
the range of attention is an erroneous title for this sort of ex-
periment. We have, therefore, followed Whipple and Dallenbach in 
calling the problem in this sort of experiment, the range of visual 
apprehension. 
The writer is attempting to measure the visual span of apprehension-
1/ 
and-report. 
Investigations by Fernberger, Dallenbach, and others attempted to y 
discriminate between cognition, range of attention, and apprehension. 
YY21YifY 
Good states, 11 The number of words, figures, or other items that 
can be interpreted in a single fixation. 
i/R. s. Woodworth, op. cit., p. 694. 
,g/H. s. Oberly, 11 The Range for Visual Attention, Cognition and Appre-
hension Experiment, 11 American Journal of Psycholoepr (July, 1924), 
35:332-352. 
2/Ibid., p. 132-138. 
/:JK. M. Dallenbach, 11Dr. Fernberger on the Range of Attention Ex-
periment," American Journal of Psychology (1927), 38:479-481. 
2/K. M. Dallenbach, "Dr. Oberly on the Range of Visual Attention, Cog- · 
nition, and Apprehension," American Journal of Psychology (1925), 
36:154-156. . 
2/K. M. Dallenbach, 11The Range of Attention," Psychological Bulletin 
{1928), 25:152-153. 
J}s. W. Fernberger, 11The Range of Attention Experiment," American 
Journal of Psychology (1927), 38:478-479. 
yN. F. Gill and K. M. Dallenbach, 11A Preliminary Study of the Range 
of Attention, 11 American Journal of Psychology (1926), 37:247-256. 
2/C. V. Good, op. cit., p. 291. 
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Definition of span of apprehension.-- After considering the various 
definitions for span of apprehension, the writer felt that Olsen's def-
1/ 
inition was most suitable to this stu~. Olsen defined visual span 
of apprehension as 11the number or range of objects , letters or words 
that can be recognized, in a single fixation of the eye, well enough 
to permit immediate report on what had been seen. 11 Olsen devised the 
present plan used in the span of apprehension test. y 
Changeability of spans.- Titchener shows in his textbook that 
writers state from four to six objects may be apprehended in a single 
grasp. 
:21 
Oberly revealed spans of seven to nine dots for the different 
l:J 
subjects . Fernberger cotmted six to eleven dots as the span of ap-
2/§/ 
prehension • . Jevons threw into a box at random a few beans, ranging 
from three to fifteen and attempted to estimate at a glance how many 
there were . His lin'd.t was four or five. 
J} 
Warren disagrees and reports, "Under ordinary conditions from 
six to eight objects are clearly distinguished simultaneously. The 
number may be increased to fifteen." 
1/E. Olsen, op. cit., p. 17. 
~E. B. Titchener, A Beginner's Psychology, 1915 , p. 103. 
J/H. S. Oberly, op. cit., pp. 332-352. 
ys. w. Fernberger, op. cit., pp. 121-133. 
2/W. S. Jevons, 11The Power of Numerical Discrimination," Nature, III 
""[1871), 281 f. 
§/R. S. Woodworth, op. cit., p. 685. 
1/H. C. Warren, Human Psychology, 1919, p. 251. 
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y 
Woodworth reveals that span varies with the afterimage, the 
attitude of the subject, and his momentary alertness. The duration of 
exposure must be long enough to afford a clear view, and short enough y 
to prevent two views. Woodworth recommends 100 ms. or less; hovrever, 
21 
many experiments use a longer period than 1/10 of a second. Taves, 
. y 21 
Saltzman and Garner, and Kaufman and Lord used exposure times of 
200 ms. (1/5 of a second) or longer. 
Prior studies in span of apprehension.-- The development of the 
tachistoscope improved the validity and reliability of the experiment. 
Cattell (188.5) used the instrument in span experiments. These instru.-
§./ 
ments were fall tachistoscopes in which a screen contained a window 
concealing a card behind it. In descending, the card is exposed through 
the window and covered again. Other tachistoscopes were made. Whipple, 
1/R. s. Woodworth, op. cit., p. 693. 
2VIbid., p. 688. 
2/E . H. Taves, "Two Mechanisms for the Perception of Visual Numerous-
ness," Archives of Psychology (September , 1941), 37:1-47. 
yr. J. Saltzman and W. R. Garner, "Reaction Time as a Measure of Span 
of Attention," Journal of Psychology (JanuarJ, 1948), 25:227-241. 
2/E. L .• Kaufman, M. W. Lord, at al., "The Discrimination of Visual. 
Number," American Journal of Psychology (October, 1949), 62:498-529. 
2/R. s. Woodworth, op. cit., p. 689. 
lfG. M. Whipple, op. cit., p. 265. 
11 
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11 ?:! 
Judd, and Tinker used a · disc tachistoscope for measuring visual 
apprehension. 
21 
Dodge (1909) made a transparent mirror tachistoscope which Glan-
W 21 
ville and Dallenbach, Fernberger, and others used. 
Most recently, lantern slides have been made with a camera shutter y 
to get the proper timing, as suggested by Eames; or a disc has been 
'1/ 
used, as recommended by Newhall. 
The span of apprehension for the number of dots.-- With the instru-
ment improved and the statistical techniques perfected, the question of 
the span of apprehension arises again. When the subject is required to 
give the correct number of dots, and when these objects are black dots 
scattered irregularly over the screen and exposed to a clear vision for 
a period of 37D-100 ms. (depending on the experiment), the average span 
for adults is about 8 dots and for some subjects it will vary from 6 to 
yn. B. Judd, 11Span Apparatus," American Journal of Psychology (January, 
1927), 38:107-112. 
yM. A. Tinker, "Definite and Indefinite Preparation in the Visual Ap-
prehension Experiment," American Journal of Psychology (January, 1930), 
42:96-100. 
3./R. Dodge, "An Improved Exposure Apparatus," Psychological Bulletin 
(January, 1907), 4:10-13. . 
yA. D. Glanville and K. M. Dallenbach, "The Range of Attention," 
American Journal of Psychology (October, 1929), 41:577-594. 
2Js. W. Fernberger, op. cit., pp. 121-133. 
§jT. H. Eames, "A Study of the Speed of Word Recognition,'' Journal of 
Educational Research (November, 1937), 31:181-186. 
J)s. M. Newhall, "TachistoscopicProjector," American Journal of 
Psychology (Septe~)er, 1936), 48:501-503. . 
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11 
11 dots. A subject may vary from one trial to another. ?J . 
Oberly reveals in his study of the range of visual attention, 
cognition, and apprehension that there are three types of conscious 
patterns which form the basis for reporting the visual stimuli by the 
subject. These are: (1) immediate; (2) grouping; and (3) counting. 
He also reports a combination of all three in the largest exposure. 
A haphazard arrangement seems to be the manner of setting up such a 
study. 
The span varies with the amount of information that must be given 
to the subject. If more information than the number of exposed objects 
is demanded, the span will be smaller. This is feported by Glanville 
2/L±/ 
and Dallenbach (1929). 
2.1 
Woodworth points out that the span of simultaneous apprehension 
is broad in vision. The foreperiod extends from the "readytt signal to 
the stimulus. Although the length of the foreperiod has varied in span 
tests, the optimal time favored by experimenters was 2 seconds. 
JJ 
Olsen 
and Erickson used this timing in their studies , and it seemed to be 
justifiable to use a 2-second foreperiod in this study. 
1/R. s. Woodworth, op. cit., p. 690. 
?}H. s. Oberly, op. cit,, pp. 332-352 • 
.2/Glanville and Dallenbach, op. cit., p. 580. 
g/R. s. Woodworth, op. cit., p. 693 • 
.2/Ibid., p. 641. 
§/E. Olsen, op. cit., p. 22. 
1/C. Erickson, op. cit., p. 64. 
y 
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Research indicates that practice increases the range of visual 
11 
apprehension. Foster found a 6 to 44 per cent gain from practice 
in the span of visual apprehension. These gains were large in the be-
Y 
ginning and smaller in the later stages of the e.xperilnent. Whipple 
tested adults and reported that practice caused slight increases in 
span, which were caused b,y the tricks of grouping or getting accustomed y 
to the testing . Renshaw discovered that training with digit patterns 
produced marked improvement in speed of reading comprehension as measured y 
by standardized tests . DaLlenbach also found a speeqy increase at 
first, and then a much slower one. Children of low mentality had a 
slower improvement. Also males were superior to females in perceptual 
span. 
2.1 
Eames, using a tachistoscope to measure the speed of word recog-
nition, concluded that reading is performed through the recognition of 
minimal cues and, in cases of reading disability, the speed of word 
1/W. S. Foster, 11The Effect of Practice upon Visualizing and upon the 
Reproduction of Visual Impressions," Journal of Educational Psychology 
(1911), 2:11-22. 
gjG. M. Whipple, "The Effect of Practise Upon the Range of Visual 
Attention and Visual Apprehension, 11 Journal of Educational Psychology 
(May, 1910) , 1:249-262. 
~S. Renshaw, "The Visual Perception and Reproduction of Forms by 
Tachistoscopic Methods ," Journal of Psychology (1945), 19:217-230. 
yK. M. Dallenbach, "The Effect of Practise Upon Visual Apprehension 
in School Children, 11 Journal of Educational Psychology (1914), 
5:321-334. 
ifT. H. Eames, "A Study of the Speed of Word Recognition," Journal of 
Educational Psychology (November, 1937), 31:181-187. 
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recognition is slower; also, the speed of word recognition can be in-
1/ 
creased. Gill and Dallenbach studied the range of attention and 
discovered that the range great~ exceeds the limits that have been 
set for it in the past. Research of several studies reveal that the y 
span of apprehension varies with age. Dallenbach obtained a low 
2.1 
positive correlation between age and visual span. Griffing con-
eluded that perceptual span is a part of individual growth which reaches 
its height in adulthood. 
bJ 
Jones worked with school children and showed the existence of 
21 
wide individual differences in visual span. Huey reported a wide 
range of individual differences occurring in the span of apprehension 
§/ 
for adults. Griffing noted that bright pupils have a larger span 
than average or dull pupils, thus establishing that there is a definite 
relationship between mental capacity and span of visual apprehension. 
1! 
Span of apprehension and athletics .-- Scott suggests that the 
study of apprehension may have implications in athletics. Before 
yN. F . Gill and K. M. Dallenbach, op. cit., p. 247. 
g/K. M. Dallenbach, op. cit., 5:321-334, 387-404. 
,:v'H. Griffing, "On the Development of Visual Perception and Attention, u 
American Journal of Psychology (1896), 7:227-236. 
!JjE. E. Jones, "Individual Differences in School Children," Psychological 
Clinic (1913), 6:241-251. . 
2./E. B. Huey, 11Preliminary Experiments in the Physiology and Psychology 
of Reading," American Journal of Psychology (1898), 9:575-586 . 
2/H. Griffing, op. cit., 7:227-236. 
1/M. G. Scott, op. cit., p . 279 . 
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11 
Olsen's study, there were no investigations concerning the relationship y 
of span of apprehension and motor ability. Olsen, in his study of 
100 athletes, 100 intermediate athletes, and 100 nonathletes reported 
the athletic group was significantly better than the intermediate group, 
and the intermediate group was significantly better than the nonathletic 
J! 
group. Erickson studied psychological capacities and success in 
coaching football and concluded that the athletic group excelled in all 
of the tests but the span of apprehension and peripheral vision tests. 
Analysis of span of apprehension studies . -- Since this area has 
had very few experiments to the present time, the writer sees the im-
portance of research in this field. The athlete is called upon to make 
quick and accurate decisions dUl~ng playing time and his ability to make 
the right move at the right time is decided by what he saw in a very 
short length of time. 
5. Motor Ability 
I ntroduction.-- Some certain basic assumptions concerning a 
physical educati on program are necessary in order to organize and ad-
!±/ 
minister a testi ng program. They are : 
b/E. Olsen, op. cit., PP• 87-93. 
,Y.Ibid. 
2/C. Erickson, op. cit., pp. 88-94. 
!±/V. L. McHone, G. W. Tompkin, and J . s. Davis, "Short Batteries of 
Tests Measuring Physical Efficiency for High School Boys, n Research 
Quarterly (March, 1952), AAHPER, Vol. 23, pp. 82, 90. 
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1 . The principle objectives of any program of physical education 
are the promotion and maintenance of strength, endurance , ex-
plosive po11'1er , coordination, speed, and balance as const ituting 
a functionally desirable physical education program. 
2 . Measurement of status and progress in physical development is 
both feasible and essential . 
3. Tests should conform t o the objectives sought in a program. 
4. Tests should measure a wide variance in the degree of achieve-
ment of objectives for both pupil and teacher . 
Speed, balance , and flexibility are not mentioned as factors of 
primary importance in any test items , yet their presence or absence are 
subjects that will affect the score . Rhythmic movement and postural 
symmetry are difficult to measure and time-conswning, but they are a 
part of the total picture . However, all factor s of physical excellence 
11 
are being measured. 
?} 
There are four kinds of general motor skills , namely: (1) motor 
ability; (2) motor capacity; (3) motor educability; and (4) motor 
achievement . This study will be concerned with motor ability. 
21 
Larson states that there are three divi sions of motor ability, 
namely: (1) basic motor elements: speed, coordination, etc . ; (2) funda-
1/V . L. McHone , op . cit ., p . 93 . 
g,/Mar jorie Philips and Arthur J . Wendler , Measurement and Evaluation of 
Materials in Health , Physical Educati on and Recreation, National Re~ 
search Council of the Research Section, .American Association of Health, 
Physical Education and Recreation, Washington, D. c., 1950, 0 . 59 . 
1/L. A. Larson and R. D. Yocum, Measurement and Evaluation i n Health, 
Physical Education and Recreation, C. V. Mosby Company, 1951, p . 24. 
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mental motor skills : running , jumping, etc .; and (3) sport SY~lls: 
basketball, football . "Basic motor elements are necessary to perform-
ance in the fundamental skills , and both of these are necessary to 
performance in sport skills . Measurement in any one area of motor 
ability is determined by the nature and proposed use of the skill in-
format ion desired. 
Definition of motor ability. - 11 The name 1motor 1 is defined from 
its relationship to a nerve or nerve fiber which connects the central 
nervous system or ganglion with a muscle. As a consequence of the im-
pulse, it transmits and movement results . The i mpulse is known as a 
11 
motor impulse . " 
In this study, motor ability is defined as the present performance 
?:/2.1 
level of motor skills . 
Interpretation of motor ability terms.- "Fundamental or general 
motor skills or abili ties synonymously. The terms fundamental or 
general refer to those skills or abilities which underlie or compose 
!±/ 
the skills for performance in the various sports . " 
"These fundamental sports sldlls are those of running, jumping, 
21 
throwing, catching, kicking , climbing . " 
iJc . A. Bucher , Foundations of Physical Education, C. V. Mosby Company, 
st . L.ouis , 1952, p . 146 . 
?}Philips and Wendler , op . cit ., p. 59. 
2)c. L. Brovmell and E. P. Hagman , P sical Education--Foundations and 
Principles, McGraw-Hill Book Company, Inc., New York, 1951, p. 3 1. 
!±/Larson and Yocum, op. cit., p . 184. 
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"The fundamental sport skills may be further subdivided into the 
basic elements, such as muscular strength, endurance, speed, ac-
curacy, balance, rhythm, body coordination, sensory motor co-
ordination, shiftiness and agility. "Y 
These basic elements are known as the motor abilities since 
?:) 
McCurdy, interested in motor abilities, recommended that it was not 
on~ desirable to develop tests of fundamental motor abilities, such 
as strength, speed, agility, endurance, etc., but also tests of abilities 
in various sports activities. 
11The motor ability tests are those used to evaluate the efficiency 
21 
with which a person does motor sldlls." 
The measurement of fundamental or general motor skills can be 
accomplished by measuring either motor ability or the fundamental 
w 
sld.lls . 
Studies in motor ability.- What elements will be selected or 
what is chosen becomes a matter of which constituents of motor skills 
are desired or w-ill correlate with the uses to be made of the measure-
ment results. At the present time, there are no published tests ;yhich 
contain all the constituents and which correct all the variotw influences 
21 
of age, weight, and height. 
1/Larson and Yo~m, op. cit., p. 184. 
,g/Ibid., p. 186. 
2/Philips and Wendler, op. cit., p. 59. 
~Larsen and Yocwn, op. cit., p. 191. 
2/Ibid., p. 187. 
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y 
D. K. Brace published his test of motor ability in 1927 . This 
was the first test of its kind and was, at the time published, i ntended 
for use as a measurement of general motor ability . The underlying 
phi losophy of this test was nruch the same as the Stanford- Binet intel-
ligence test, in that a number of skills were easy and a number were 
difficult . This pioneer test of Brace ' s is still a good test , but some 
stunts were included which were primarily dependent upon strength, and 
others were not related to what may be called motor ability. 
?J 
Rogers and Cozzens have excellent works which have served as 
guides for modern work in test construction in the field of physical 
education. 
1/ 
McCurdy developed a series of motor ability tests in 1929. 
These tests are 15 in number , and are no longer considered modern because 
y 21 
of out-of-date t esting equipment . Larson ' s indoor motor ability 
test ranks well with tests of this sort , but the chinning test requires 
equipment that is difficult t o find in the high schools . Ac cording to 
Larson, the test is valuable in that it i ndicates ability in the basic 
1/H. McCl oy, Tests and Measurements in Health and Physical Education , 
F . S . Crofts & Co., 1946, New York, p . 69 . 
2/Larson and Yocum, op . cit., p . lS5 . 
2f J . H. ~ cCurdy, 11Motor Ability, 11 Report of Committee of the American 
Physical Education Association, Springfield , Mass ., February, 1929. 
l±fH. H. Clarke, The Application of Measurement to Health and Physical 
Education, Prentice- Hall, Inc ., New York, 1950, pp . 274- 275 . 
2./L. A. Larson, ''A Factor and Validity Analysis of Strength Variables 
and Tests with a Test Combination with Chinning, Dipping , and Vertical 
Jump , 11 Research Quarterly (December , 1940) , Vol. XI , No . '4 , p . S2 . 
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el ements underlying sports skills . They do not predict or indicate 
specific qualities such as endurance, coordination, and sports skills . 
11 
Johnson has done pioneer work, which remains useful today, in 
the construction of a motor ability test designed for sectioning classes 
into homogeneous groups . y 
Metheny reduced the number of itero~ from ten to four without a 
significant loss in valid~ty. 
2! 
McCloy, in other studies , points out that Johnson ' s test i s a 
test of motor educability. 
!±/ 
Larson points out that 11probably the major contribution made 
during the early period of mot or ability measurement consists of the 
vwrk and development of achievement scales by Cozens , Neilson and others . 11 
21 
Larson goes further and r eports t hat a number of studies have 
been conducted on the analysis of motor ability t o determine the prin-
cipal components of meter abjli ty . These studies represent a step in 
the direction of critical anal ysis, experimental and statistical, on 
the composition of motor ability, educability, and capacity. Concepts 
such as accuracy and agility are now accepted by definition. 
l7G. B. Johnson, "Physical Sldlls Tests for Sectioning Classes i n 
Homogeneous Unit s," Research Quarterly (March, 1932) , 3 :128-136 . 
,g/E. Metheny, 11Studies in the Johnson Test of Motor Educability, u 
Research Quarterly (December, 1938), 9:105-l:llt. . 
2/C . H. McCloy, "An Analytical Study of the Stunt Type Test a,s a Measure 
of Motor Educability," Research Quarterly (October , 1937) , 8 :46-55 . 
ti/Larson and Yocum, op . cit ., p . 186 . 
2/Ibid., p . 187 . 
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JJ McCloy constructed a motor ability test composed of a simple 
strength test and a number of t rack and field test s . However , these 
tests included a 50 to 100- yard sprint and a t hrowing event, both of 
which have to take place outdoors . Such tests had to be eliminated 
due to the winter season . y 
Bovard and Cozens report that McCloy's motor . ability test is 
designed to measure innate potent ialities and important phases of motor 
performance ability. 
2/ 
During t he review of literat ure , it was found that McHone and 
his associates recommended short batteries of test s measuring physical 
efficiency in high school boys. Out of six batteries recommended, the 
best batt ery was number three, comprised of four tests with a multiple 
correlation of 0 . 92, against the nineteen tests which hold a multiple 
correlation of 0. 98 . That is , f our tests against the entire nineteen 
tests actually measured what the total nineteen measured, the four 
being a part of the nineteen. Battery three ranked one , two, three , 
and four in the group of nineteen tests . This batt ery three , c omprised 
of standing broad jump , sitting medicine ball throw, squat t wist , and 
leg raisBr, is the motor ability test used in this study. 
!if 
Scott and French give these re.quirements for a motor ability 
1/H. H. Clarke , op. cit., pp . 243- 244. 
y J . F. Bovard and F. W. Cozens , Tests and Measurements in Physical 
Education, W. B. Saunders Company, 1938, p. 49. 
2/McHone, op. cit ., pp . 82-93. 
fi/M . G. Scott and E. French, Evaluation in Pgysical Education , 
C. V. _Mosby Company, St . Louis , 1950, pp . 191-192. 
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test: 
1. It is necessary to have unusual situations, or motor acts. 
2. Students should not practice on the test as such. 
3. It is essential that the student be given a clear idea of the 
problem presented by the test. 
4. Principal activities in the physical education program should 
be analyzed for the skills that they have in common, such as 
agility, strength, speed, balance, or power. 
5. The tests should not put undue emphasis upon endurance, strength, 
or any one factor. 
6. The tests should have some variety in the skills so that the 
results are indicative of the strengths and weaknesses of the 
students. 
Analysis of studies on motor abilities.- A comprehensive study 
in motor ability indicates that there has been considerable work done 
and that the early stages were profitable from the standpoint of ref-
erence work. Also, it has been from these early studies that more re-
fined work has been done. The present studies do give some choice as 
to what woul d be the best testing program to meet the requirements of 
this study. y 
Hagman and Knapp reveal 11that .motor abilities consist of spe-
cialized abilities and coordination between various socialized move-
ments. Although the phenomenon would seem to indicate some unitary 
i/E. P. Hagman and J. Knapp, Teaching Methods in Physical Education, 
McGraw-Hill Book Co., New York, 1953, p. 42. 
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general motor ability, none has been isolated by well-knovm and docu-
mented research." 
The literature does show a l ack of outstanding studies for present 
d~ needs and more work is to be done in this field. 
CHAPTER III 
PROCEDURE 
Introduction.-- The purposes of this study were, first, to deter-
mine whether differences existed in certain psychological capacities 
and certain motor abilities between high school athletes and nonathletes; 
and second, to determine the degree of relationship bet~reen these psy-
chological capacities and motor abilities of high school athletes and 
nonathletes. 
The writer administered certain psychological capacity tests and 
certain motor ability tests to ~+ high school athletes and 128 non-
athletes . Each subject spent one and one-half hours with the writer, 
taking these tests. At no time was any student tested who complained 
of temporar,y indisposition. All the students who participated in the 
testing program di d so voluntarily during their study periods and 
physical education classes. As a result, a willingness and a desire 
to cooperate manifested itself during the entire time spent in each 
high school on these psychophysical tests . 
The administration, coaches, and physi cal education teachers, and 
in some instances guidance teachers, where it was necessar,y to consult 
them, cooperated to the fullest extent in the selection of subjects ac-
cording to criteria established for the athletic group and nonathletic 
group . 
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The athletic group.-- For the purposes of this study, a high school 
student , in order to qualify as an athlete, must have participated in at 
least 75 per cent of the playing time in the games of one or more of the 
following seasonal sports: football, basketball, baseball, track, and 
ice hockey. 
These requirements enabled the writer to select a highly superior 
group of athletes in the major interscholastic varsity programs of the 
high schools participating in this study. 
The writer used 144 high school boys who met the requirements for 
the athletic group. 
The nonathletic group.-- For the purposes of this stuqy, a non-
athlete was defined as any student who had never participated on an 
organized team in any sport, in or out of school, except the required 
physical education classes and intramural program. 
Volunteers were used from the class rosters and were selected at 
random. Unless the nonathlete could meet the above requirement, he 
could not participate in this study. 
There were 128 high school boys included in the nonathletic group. 
Securing the schools .-- The selection of schools was based upon the 
cooperative interest of the administrators of the high schools, as well 
as the coaches and physical education teachers. If, after an interview, 
it was found that these people were willing to cooperate with the study 
of applied psychology in the field of physical education, then the school 
superintendents were sent letters via the Chairman of the Advisor,y 
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Committee of the writer asking them if they were interested and, if 
so, whether they would permit the writer to make arrangements with the 
appropriate supervisors to administer the psychophysical testing pro-
gram. 
A second interviev1 between the tester and the administration was 
arranged when requested in order to further explain in detail the re-
quirements of the research. 
After permission had been granted, the writer approached the school 
administration, coaches, and physical education teachers and set up a 
plan in each school . The major points concerned were: 
l. Approaching the student 
2. Arranging the time schedules of those who would voluntarily 
participate in the study 
3. Finding a suitable testing room in each school 
4 . Arranging the psychophysical testing equipment in the room in 
order to have an efficient manner of administering the tests 
5. Making it clear that only those students who could qualify in 
accordance with the criteria determined for the two groups 
could participate in the stuqy . 
All testing apparatus, tools, wi~lng, lights, and repair materials 
were packed in well-insulated boxes and transported and handled by the 
writer. It took approximately three hours to actually set up the lab-
oratory and be prepared to test . 
1/See Appendix c. 
• 
47 
Six high schools from the Boston area participated in the study, 
with a total of 272 students comprising the tvw groups. No difficulty 
was encountered in securing a test population. 
The testing program began in the middle of October, 1953 and ex-
tended into the middle of February, 1954. 
1. Depth Perception 
Depth perception apparatus.-- The apparatus selected for measuring 
depth perception was the Howard-Dolman Depth Perception Apparatus. 
The apparatus consists of a metal box 25 inches long and 11-3/4 
inches wide, open at the sides and top, and mounted on a wooden box 
4 inches by 18 inches by 36 inches. The end of the box nearest the 
subject has a rectangular window 3 inches high, 7! inches wide, and 
5-5/8 inches from the bottom, through which can be viewed two black 
vertical rods 64 mm. apart laterally, against a white background (12! 
inches in height). One of these rods is mounted stationar,y at the 
center of the floor of the box, while the others can be moved forward 
and back in a groove by means of cards held in the subject's hands. 
A small millimeter scale is mounted on the floor of the box between the 
two vertical rods. This scale is marked off to measure the horizontal 
distance between the two rods. The center point of the scale is 0 
ranging to f200 rom.. Beyond 0 point (away from the subject) and -200 mm. 
in front of 0 point (toward the subject). y 
Alteration of the depth perception apparatus.-- Seiger studied 
1/H. W. Seiger, 1~ariations in Illumination of the Depth Perception 
Apparatus," Journal of Aviation Medicine (December, 1944), 15:401-403. 
the effect of variations of illumination of this apparatus and made 
certain recommendations which, if followed, would increase the reli-
ability of the instrument. Seiger recommended that the interior and 
posterior walls should be white. He also recommended that the light 
be placed 2 feet above the box and shaded from the subject 1 s eyes. 
With these recommendations in mind, certain alterations were made to 
the Howard-Dolman apparatus. 
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The interior and posterior walls were papered with heavy white 
nonglare paper. Two 75-watt bulbs were used for illumination. A 
frosted bulb (75 watts 120 volts) was placed directly above the opening 
behind the front wall; the second, a 75~1att 120-volt (Verd-A-Ray) bulb, 
was placed one foot behind the first bulb and directly above 0 point on 
the scale. Both lights were shaded from t he subject Is eyes by a heavy 
black cloth stretched over a 24-inch by 12-inch vertical frame. The 
frame is attached to the front of the instrwnent . This was the only 
i llumination in the testing room, while the depth perception test was 
being administered to a subject. There were no shadows visible to the 
subject. The subject was seated in front of the depth perception ap-
paratus at exactly 20 feet distance. 
Reasons for selection of the instrument.--
1. It is accepted as the best test available to measure depth 
perception. 
2. The test is not disturbing or wearisome to the subject. 
3. The test procedures are easily understood by the subject. 
4. The test can be given in less than ten minutes. 
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5. The instrument is portable. 
Test procedures and directions.-- The subject was seated on a chair 
facing the depth perception apparatus at a distance of exactly 20 feet. 
1. The subject was told to leave his glasses on if he wears them. 
2. The subject was told he will take a test which measures the 
ability to line up two posts together. This test is called a 
Depth Perception Test. 
3. The subject was handed two cords v1hich were connected to the 
instrument in such a manner as to make adjustments until the 
two rods were even with each other. 
4. When you feel that the two rods are even or beside each other, 
you say, "Mark" and gently drop the strings. 
5. I will record your score. 
6. At the beginning of each trial, the rod will be placed at the 
end of each scale. Remember, you can hit the end of the scale 
that you began with once. 
7. During the trials, you must sit up straight and not sway from 
one side to the other. 
8 . Now try one and see how it will be. 
9. Any questions? There are ten trials. 
10. Ready. Now-do your best. 
11. Each time the rod was set the tester stood in front of the 
instrument so that the rods were hidden from the subject •s 
view. 
Table 1. Position of the Movable Rod at the Beginning 
of Each of the Ten Trials of the Depth Per-
ception Test Y 
Trials 
{lj 
1 ••.....••...•.•..•...... 
2 •••••••••••••••••••••••• 
3 •••••••••••••••••••••••• 
4 •••••••••••••••••••••••• 
5 • ••••••••••••••••••••••• 
6 •••••••••••••••••••••••• 
7 •••••••••••••••••••••••• 
8 •••••••••••••••••••••••• 
9 •••••••••••••••••••••••• 
10 •••••••••••••••••••••••• 
Rod Position 
(2) 
t180 
-180 
tl80 
tl80 
-180 
tl80 
-180 
-180 
tl80 
-180 
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This procedure standardized the test for all subjects and allowed 
five trials from the front of the instrwnent and five trials from the 
back of the instrument. 
Scoring technigue.- Appendix B. shows a typical record sheet. 
The series of ten trials were given and the responses of the subject 
recorded under each trial. Of the ten trials, five involve a tl80 
e:r-..posure and five involve a -180 e.xposure. The results of all trials 
were then tabulated and the mean depth perception recorded. This num-
ber was used as the individual depth perception score. 
Originally, the Howard-Dolman Test used only the mean of three y 
trials. 
1/C. Ericl~on, op. cit. 
~Berens and Zuheronean, Diagnostic Examination of the Eyes, Lippincott, 
Philadelphia, 1946. 
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11 Imus increased the reliability of the test by using ten trials 
instead of three. y 2/ 
W;eymouth and Hirsch and Warren acr.ieved the same results by 
increasing the number of trials. It is for this reason that ten trials 
are used in the present study. 
2. Peripheral Vision 
The apparatus used in the peripheral vision test was the McClure 
y 
perimeter. The apparatus is comprised of a base, two swinging arms 
embodying lamps that contain the test objects; a stationary arm in the 
center mounting the base; the fixation target and its lamp; protractors 
for measuring the angle of each swinging arm; enclosures, headrest, and 
the necessary wiring. 
The control box is an independent unit, comprised of a double throw 
switch that turns the side test object lamps on in various combinations 
with the center lamp and an electronically operated flash timing switch. 
The device operates only on the horizontal and temporal plane. (The 
three lamps are lighted with ?-watt 110-volt candelabra bulbs.) 
j)H. A. Im.us, "Visual Examination of Flyers Returned from Combat," 
Journal of Aviation Medicine (February, 1948)., 19:62-93. 
2:/F. W. Weymouth and M. J. Hirsch, "The Reliability of Certain Tests 
for Set Economy Distance Discrimination," American Journal of Psychology 
(July, 1945), 58:379-390. 
2/N. A. Warren, 11Companion of Standard Tests of Depth Perception," 
American Journal of OptometrY (January, 1940), 17:208-211. 
!:J/J. A. McClure, The Develo ment and Standardization of a New e Test 
of Peripheral Vision, Doctoral Dissertation, Purdue University, 194 • 
," L., · ·, ... '""': !.• • '"';.· ?;~'j_' 
·.·,.. • .• ::~. 1 ( !J ;-.. t -~ ~ ) ir:;:~ 
• 
In the side or test object lamps, the light is filtered and 
diffused through a dark filter and opal glass . On each side of the 
opal glass is a black opaque paper diaphragm with centr~ located 
3/16-inch diameter hole . These apertures on the opal glass serve as 
the test object when the light is turned on behind them. The opal 
glass is 17i inches from the eye . The test object size , given as a 
visual angle , is 37 .minutes . This light source of low intensity is 
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directed tCJNard the eyes through l-inch diameter tubes that are lined 
11 
with lampblack to reduce reflection. 
The center lamp has a one half inch diameter aperture . A disc is 
located transversely in the tube in front of the center lamp which mounts 
eight targets. The fixation targets are opaque one quarter inch numerals 
on tracing paper held between ground glass covers. The disc is notched 
on its periphery so that the targets index accurately when the disc is 
rotated by hand . A small gleam from the light under the center target 
illuminates the front of the target aperture so that the subject can 
deterruine where to direct his attention between flashes of the light 
stimulus. 
The headrest is part of the inclosure . The inclosure is shaped so 
that when the subject 1 s face is pressed firmly into the headrest , the 
outside light is escluded and the subject ' s eyes are positioned centrally 
in relation to each side lamp . The swinging arms are moved by levers 
on the protractors. The levers and prot,ractors are located at the 
1/J. A. McClure, op . cit . 
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tester's position in front of the apparatus. The circuit is so wired 
that the center lamp always lights. 
The test object lamps can be turned on with the center lamp in 
combi nations of center-right., center-left, center•both. The electronic 
flash timer includes a transformer, resistors, capacitors, and electronic 
tube and relay. One tenth of a second was the arrangement for a flash. 
Reasons for selecting the instrument.--
1 . The subject must focus his eyes on the center fixation target 
to read the number flashed. 
2. The tester can determine whether the subject sees the test ob-
ject or is guessing. 
3. Both eyes are tested coinstantaneously, in such a manner that 
the right eye cannot see the left field, nor can the left eye 
see the right field. 
4 . The test is not disturbing or wearisome to the subject. 
5. The power and continuance of light stimulus can be carefully 
controlled. 
6. The test procedures are simple and readily understood by the 
subject . 
7. The field of vision is covered and outside lighting is controlled. 
8. The test can be given in less than ten minutes. 
9. The apparatus is portable. 
Test procedures and directions.-- The subject was seated on a chair 
that was adjusted to the correct height with the s ubject 's eyes level 
with the headrest of the apparatus. 
54 
1. If the subject wore glasses, he was asked to remove them for 
this test. 
2. The student was ·told he was taking a test which would measure 
how far to each side he can distinguish a dim flashing light 
while looking straight ahead. 
3. In order for the student to understand periphery, he was asked 
to: 
a. Raise his arms bent at the elbows (out at a 45-degree angle 
to his eyes) 
b. Palms up and facing away from you 
c. Now, wiggle your fingers and by looking straight ahead you 
can see them move. 
d. Draw the arms slowly back until you can no longer see them, . 
arms becoming horizontal to the floor. 
e. We want to measure from the front of you to the side as far 
as you can see. 
4. After having made sure that the subject understood side vision, 
the tester asked the subject to press his forehead against and 
into the headrest with nose above the lower rim of the headrest 
so that no light could get in around his face. 
5. Place the hands on the table with the palms down. 
6 . This is a trial test with all lamps on. Now read the number in 
the center target. 
7. Did you see the small dim flash on each side? 
8. When the tes·ter was sure that the subject understood the operation 
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of the apparatus, the tester instructed the subject on how to 
answer the lights : 
a. If you see a center light, answer "center". 
b. If you see a left light, answer "left 11 • 
c. If you see a right light, answer "right". 
d. If you see a combination of a and b, answer "center-left" . 
e . If you see a combination of a and c, answer 11center-righttt. 
f . If you see a combination of a ,b, and c, answer "center-both". 
9. A trial was given. 
10. Do you understand the test and hmr to react? 
11. Any questions? There are ten trials. 
12 . All right, we are ready to proceed with the test. 
13. Place your face snugly into the headrest . 
14. Ready, Now, do your best. 
In testing the subjects used in this study with extremely narrow 
fields, same variations of procedure were made. The purpose of the 
lighted aperture was explained briefly and demonstrated with a flash of 
light in the apparatus. The lamps were turned into the flash circuit. 
With each lamp set on 45 degrees, the combinations were again explained 
while flashing center-right, center-left, center-both, and center. The 
student was asked if he followed the combinations correctly. Then the 
student would call back a few trials and, if necessary, the tester would 
again demonstrate and explain until this part of the test was thoroughly 
understood. The student was told again to respond by telling what num-
bers he read in the center target and which of the side lamps, if any, 
were flashed. 
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The selector switch was set to control both side lamps. The tester 
said, "ready" just before he flashed the lights. If the response was 
correct , the lamps were moved to 65 degrees and flashed again . This 
large initial increase in the angle worked well with the average subject 
in speeding up the testing procedure. During the practice trials, both 
side lamps were flashed except when there was indecision on the part of 
the subject. In such cases, the increments were smaller and variations 
in the lamp combinations were given. If the response was correct on the 
65-degree setting, the side l amps were moved to 75 degrees, and then to 
85 degrees. 
From there on, the increments were on 5-degree intervals. Both arms 
were always set at the same angle from straight ahead. When a setting 
was reached where the subject started to give incorrect answers for either 
eye, or reported that he failed to see the test objects, three or four 
extra trials were given to be sure that the subject's threshold on one 
or both eyes had been passed. The arms were brought forward 5 degrees 
to a smaller angle and four or five trials were givene When the subject 
responded correctly, the test trials were begun. When the subject was 
calling all centers, and no rights or lefts, the tester was then sure 
that the furthest angle had been reached for either eye. 
Reading the angle at this point on the scale gave the periphery 
of that eye. Adding the angles of both eyes gave the periphery of the 
subject. 
Scoring techniques.- Appendix B shows a typical record sheet. 
The series of ten trials were given and the responses of the subjects 
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were recorded under each stimulus trial. Of the stimuli shown across 
the table, stimuli numbers 1, 2, 3, 4, 6, ?, 9, and 10 can be used to 
score the right eye (stimuli numbers 5 and 8 having only left side 
exposures) • Also stimuli numbers 1, 2, 3, 5, 7, 8, and 10 can be used 
in scoring the left eye (stimuli numbers 4 and 9 having only right eye 
exposures). 
Responses to the fixation target numbers were not recorded. Con-
sistent errors in calling numbers were observed and the subject was 
encouraged to watch the target more carefully. When the subject could 
give correctly seven out of eight responses for each eye, the angle was 
increased 5 degrees and another series of ten trials were given. When 
the subject could not get seven out of eight responses correctly for each 
eye, the angle was diminished · until a point was reached where seven out 
of eight responses were given correctly for each eye. The angle was then 
increased 5 degrees, and another series of ten trials were given until a 
point was reached where the subject was consistently calling "center". 
The tester then was convinced the subject was not guessing. All the 
responses were recorded in test trials and a decision was reached as to 
the degree of periphery of the subject. 
3. Reaction Time 
Reaction time apparatus.-- The apparatus selected for measuring re-
action time was the Stoelting Visual Reaction Timer. It includes a con-
trol box, a reaction keyboard, and a stimulus source, a starting board, 
and a wooden shield. The control box, measuring 8 by 10 inches, has 
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mounted on the front a chronoscope (3i inches in diameter) calibrated 
to read to 0.01 seconds. The control box is composed of a control switch. 
to turn the instrument on or off; a selective key switch with three po-
sitions which controls the three lights in the visual stimuli source of 
yellow, red, and green, as well as the three keys on the reaction key-
board nwnbers 1, 2, and 3. A master key lever switch starts the timer 
and a push lever switch was used to return the hands on the timing 
clock back to zero. Two outlets are connected to the box, one leading 
to the reaction timer and' one leading to the keyboard. 
The reaction time keyboard is comprised of three parts: (1) the 
light stimulus, (2) the telegraph keyboard, and (3) the starting board. 
These are all mounted on a baseboard 16i by 25 inches. The light stim-
ulus includes a cylindrical tube 2~ inches in diameter and 4 inches in 
length, holding three G.E. 316.2V.3A colored bulbs (yellow, red, and 
greer1) with a frosted front piece of glass inset 1~ inches . The reaction 
timer is connected to the visual stimulus source by a plug in the light 
stimulus . The plug and tube are secured to a small base 6 by 11 inches . 
The telegraph keyboard consists of three telegraph keys, numbers 1 , 
2, and 3. Key number 1 controls the yellow stimulus; key number 2 con-
trols the red stimulus; and key number 3 controls the green stimulus. 
A plug is attached to the board connected by the telegraph keys and goes 
to the reaction timer controlling the timing clock. The keys and plug 
are mounted on a board 6 by 13 inches. The starting board is composed 
of two pieces of wood, one placed on top of the other. The lower board 
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measures 4 by 13 inches. On the upper board a starting line is marked 
seven eighths of an inch from the edge of the board. At the center of 
the starting line is a 4-inch starting area where the middle finger is 
placed before each visual stimulus is given. The distance from the 
starting point to the yellow stimulus key is 3-1/S inches; to the red 
stimulus key 1-1/S inches; and to the green stimulus key 3-1/8 inches. 
These two starting boards are attached to the baseboard. 
The wooden shield is 18 inches in height and made of 5-ply ply-
board. It is placed between the control box and the ·subject in order 
to cut off the subject's view of the control box and the tester's hands. 
Illumination in the roam is by two. bulbs, one of which is a 60-watt 
120-volt frosted bulb located behind and over the head of the seated 
subject, the purpose being to eliminate the possibility of the subject 
seeing any colored reflections in the cylindrical tube which may aid 
or abet him; the other is a 60-watt 120-volt frosted bulb, placed 
approximately 6 feet behind the subject and approximately 9 feet above 
him. 
Reasons for the selection of the apparatus.--
1. The time that elapses after the presentations of the stimuli 
and reaction of the subject can be accurately measured. 
2. The use of choice reaction time with the two stimuli and the 
discriminating reaction time with three stimuli eliminates the 
possibility of anticipating. 
3. The procedure and the purpose are readily understood by the sub-
ject . 
4. The intensity of the light stimulus can be controlled. 
5. The test is not fatiguing or uncamfortable to take. 
6. The test can be given in less than ten minutes. 
7. The apparatus is portable. 
Reaction time test procedures and directions.-- Three separate 
tests were used in measuring a person's reaction time 1 as follows: 
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1 . The simple reaction time test using one stimulus and requiring 
one response. 
2. The choice reaction time test using two stimuli and requiring 
a choice of two different responses . 
3. The discriminating reaction time test using three stimuli and 
requiring a choice of three different responses. 
The subject took all three tests at one sitting in the order given 
above. The test was set up in this manner so that the subject would 
become increasingly familiar with the apparatus as the tests increased 
in their complexity. The subject was seated in a chair facing the re-
action time keyboard. He was asked whether he was right-handed or left-
handed. The keyboard was moved and adjusted to the side more favorable 
to the subject. He was instructed to place his third finger in the little 
square on the starting board and to rest the heel of his hand on the base-
board and the forearm on the table. The free hand was permitted to rest 
wherever it was most comfortable. 
Simple reaction time procedures.-- The follmring instructions were 
given to the subject before the beginning of the simple reaction test~ 
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1. This first test is a simple reaction time test . The starting 
position is gained by placing the heel of your hand on the 
starting board and resting your forearm on the table with the 
third finger in the r ectangle marked "start". 
2 . You will begin each trial from this position. 
3. In this first test , you will respond to a single red light 
flashed in this cylinder by straightening out your fingers and 
depressing the center key which is directly in front of your 
hand . Depressing this key will put out the stimulus light (red) 
and stop the chronoscope . 
4. I will then record your time. 
5. You will return your hand to the starting position for the next 
trial . 
6 . Before each trial, I will give the verbal signal 11ready11 • On 
this signal you will get set for your movement . 
7. The stimulus will be given at varying time intervals from the 
11ready11 signal. This is to overcome 11 jumping the gun" . 
s. I will give you three or four practice trials so that you m~ 
become familiar with the test procedure. 
9. Are there any questions? There are ten trials. 
10. Are you ready? Now, Do Your Best. 
As soon as the tester felt the subject understood the test procedure, 
the reaction time for the ten trials was recorded on the subject 's score 
card. A sample score card is shown in Appendix. B. 
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The length of the foreperiod varied from two to four seconds. 
11 
Woodworth points out that readiness of the person depends on the 
length of the foreperiod and that lengths of foreperiods ranging from 
two to four seconds have been established as the optimal length. 
In this test, the hand of the subject moves forward 1~ inches to 
the response key. To respond, the subject simply straightens out his 
fingers and depresses the key. The writer feels that such a simple 
movement of this type does not give any person an unfair advantage 
over another because of strength, size, or physical condition. 
There were no means on this apparatus that automatically prevented 
the starter from "jumping the guntt. The tester watched the subject's 
hand and arm to see that they did not move until the master switch, which 
gave the stimulus and started the time clock, had been pressed. The 
tester would not record a score that had a false start, but would repeat 
the trial. Also, all mechanical failures were repeated. 
The foreperiod for each trial in the simple reaction time test is 
shown in Table 2. 
i/R. S. Woodworth, op. cit., p. 314. 
Table 2. Lengt h of Foreperiod for the Eleven Trials in the 
Simple Reaction Time Test 
Number of Trials Length of Foreperiod in Seconds 
(1) 
1 .. ........•........... 
2 .• ••••••••••••..•••.•• 
3 •••••••••••••••••••••• 
4 •.•••... . ....••..... .. 
5 •• ••.•.••••••••.••..•• 
6 •••••• ~ ••••••••••••••• 
? ••••.••••••••••••...•• 
8 • ••••••••••••••••••••• 
9 •• ••••.•••••••••••.••• 
10 ••••••••••• ~ ••••••.••• 
11 •••••••••••••••••••••• 
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2 
4 
2 
3 
2 
3 
4 
3 
2 
3 
4 
Choice reaction time procedure .-- Following the first test, the 
second set of directions were given verballj· for the second test called 
the "Choice Test 11 , as folloYis: 
1 . You will now take the second reaction time test called the 
11Choice Test". 
2 . The starting position is the same . 
3. In tbis test, you will disregard the center key and forget about 
the red light. 
4. You will use key number 1 and key number 3. 
5. When the yellow light shO\vs, you depress key number 1. 
6. When the green light shONs, you depress key number 3. 
7. You may have four practice trials . 
8 . Any questions? There are ten trials. 
9. Remember now-yellow to the left and green to the right. 
10. Are you ready? Now, Do your Best. 
Key numbers 1 and 3 were 3-1/8 inches from the starting point. 
The subject had to move his hand slightly fu.:i:-ther than in the first 
test. This did not give an unfair advantage to any person and the 
action was not difficult . 
In the Choice Reaction Time test the chance of premature starts 
was lessened because the subject learned that anticipating the light 
and starting too soon were to his disadvantage. 
The following table gives the directions for administering the 
Choice Reaction Time test. 
Table 3. Order of Presentation of the Stimulus Color and Foreperiod 
for the Choice Reaction Time Test 
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tength of Foreperiod 
Number of Trial Stimulus Color in Seconds 
(1) ( 2) (3) 
1 •••.•..•.........• Yellow 3 
2 •••••••••••••••••• Yellovf 4 
3 •. •••••••......... Green 3 
4 •••••••••••••••••• Yellow 4 
s •••...•••.•••••••• Green 3 
6 •••••••••••••••••• Green 2 ' . 
? •••••••••••••••••• Yellovt 3 
B. • • • • • • •, • • • • • .- . • • Green 2 
9 ••.••••••••..•..•• Green 2 
10 ••• ••• ••••••••..•• Yellow 2 
11 •••••••••••••••••• Green 4 
Discr:Uninatory reaction time procedure.-:- Following the Choice Re-
action Time test, verbal instructions were given to the subject for the 
Discriminatory Test: 
1 . You will now take the last Reaction Time test called the "Dis-
criminatory Test" . 
2. The starting position is the same. 
3. In this test you w.LU use all three lights and all three keys , 
namely: 
a . Key 1 for the yellow light 
b . Key 2 for the red light 
c. Key 3 for the green light . 
4. We will go through these c olors once . Additional practice seems 
unnecessary. 
5. Any questi ons? There are ten trials . 
6. Are you ready? Now, Do your Best. 
As i n the previous tests, a "ready" s ignal was given and then the stimulus 
was presented. The folloVIing table shows the procedure. 
Table 4. Order of Pr esentation of the Stimulus Color and Foreperiod 
for Each Trial in the DiscriiDinatory Test 
Trial Stimulus Color Length of Foreperiod Number of in Seconds 
(1) (2) (3) 
1 .••••••••••••.. ••• Red 4 
2 •••••••••••••••••• Green 4 
3 ••••••••••••••.••• Yellow 4 
4 •••••••••••••••••• Green 2 
5 •••••••••••••••••• Yellow 3 
6 ••••••••••••••••.• Yellow 3 
? •• ••••.•.•..••.••• Red 4 
s ..•............... Yellow 2 
9 ••••••• •. .••• ••.•• Green 2 
10 •••••••••••••••••• Red 2 
ll ••.•••••..••••...• Green 3 
66 
While adm:inistering this test 1 the writer noticed very fevr untilnely 
movements . ~this time, the subject was capable and cooperative to a 
smooth fiP..ish . 
Scoring technique.- Appendix B shows the typical scoring sheet for 
all three of the tests. The series of ten trials were given .in all three 
tests and the responses were recorded in each test. Of the ten trials 
given for the Choice Reaction Time test, five were yellow and five were 
green. Of the trials for the Discriminato~J Reaction Time test, four 
were yel1~1, · three ~ were red, and three were green. 
The scoring of the three reaction time tests was the same. The 
time clock was marked for 0.01 seconds. If the indicator on the time 
clock stopped halfway betvreen point to point, the time was read in 
0.005. If the time indicator stopped below the midpoint, it was rounded 
to that point. If the time indicator stopped above the midpoint, it 
was rounded to the point above. The thousandth of a second did not seem 
to be important since the interpolation was an esti.Jnate done by the 
tester, and not qy the instrument. 
The median of the ten readings was called the subject 's reaction 
time score. The median was used to ascertain a reaction time score in 
order that aey extreme readings, whether they were slow or fast, would 
not affect the person's score to any great degree . 
4. Span of Apprehension 
The tachistoscope.-- This instrument was used in the span of ap-
prehension test and was suggested by Eames. 1/ 
i/T. H. Eames, op. cit., p. 182. 
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The tachistoscope was equipped •nth lantern slides and included 
a Spencer Delineascope (Model Me. 115 volts 60 CYC Max. lamp wattage 300) 
with a Number 4 Betax Wollensak Shutter mounted on a 5-inch objective 
of the delineascope by means of an aluminum sleeve with an inner diameter _ 
of 1-7/8 inches and an outer diameter of 2~ inches. The shutter was 
attached to the projector objective by an adjustable screw. The slide 
carriage was fitted for 2 by 2 inch slides. The shutter, adjustable 
for various exposure speeds, was set for a 0.2-second exposure for this 
investigation. This timing was short enough to check any effective eye 
movements . y 
Whipple has tested the good essentials of a tachistoscope. 
They are: 
1 ~ A 11readyn signal must be given verbally at an appropriate time 
before the exposure. 
2. The exposure of the entire visual field must be simultaneous, 
so that there shall be no noticeable time difference in the 
illtwinat ion. 
3. The arrangement of a fixation point must be such that the ex-
posure field coincides directly with the field of vision. 
4. The exposure nlust be short enough to preclude eye movements . 
5. Control of the lighting was a necessity and the light meter 
read one foot candle power of light at all times. 
6 . Persistent afterimages must be avoided. 
i/G. M. Whipple, Manual of Mental and Physical Tests, Worwick and New 
York, Baltimore, 1924, P• 264. 
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7. The duration of the retinal excitation must be limited enough 
to preclude the roving of attention over the exposure field . 
The writer has used these seven essentials as a guide to setting 
up a span test procedure . 
The span of apprehension test . - This test consisted of fifty 
11 
2 by 2-inch glass slides . These slides were assembled by Olsen in 
the following manner: 
Five sets of ten 5 by 5- inch white cards with haph~ardly arranged 
one quarter-inch gummed signal dots, with the number of dots ranging 
from 4 to 13, were made in each set . Each slide was used in four ori-
entations. The cards were shuffled and numbered fr om 1 to 50 . The 
5 qy 5-inch cards were photographed on negative film. They were re-
duced in size to 2 by 2-inch size . The negatives were transposed to 
positive film and each positive picture was mounted in a 2 by 2-inch 
glass slide. 
The slides were numbered in photographic cards , 1 to 50, with a 
white number placed in the upper right-hand corner on the black bindings . 
At the completion of numbering the first 50 slides , they wer e turned 90 
degrees to the right and then numbered 51 to 100. Starting with the last 
slide and working in reverse order , slide number 50 automatically became 
slide number 51, and slide number 1 ended up as number 100. 
The slides were then grouped in two piles , each consisting of 25 
slides . Group I was composed of slides 1 to 25 , and group II was compos ed 
1/E. Olsen, op. cit ., p . 46-48. 
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of slides 26 to 50. The slides were then turned another 90 degrees. 
Beginning with group II (slides 26 to 50) and follovdng group I (slides 
1 to 25), the slides were numbered 100 to 150. The slides were again 
turned 90 degrees to the right and, beginning with the last slide num-
ber 150, the slides were nwnbered 151 to 200 . This procedure made it 
possible to have 200 presentations while using only 50 lantern slides. 
The tachistoscope was placed on a table 12 feet from the screen. 
Upon the exposure of the dots on the screen from this point, the dots 
appeared to be 2 inches in diameter. The dots exposed on the glass 
beaded screen, 4S by 48 inches, actually covered only an area of 36 by 
36 inches. Thus the exposure16s well within the visual field of the 
subjects . The bottom of the screen measured 35 inches from the floor . 
The chairs (1 to 6) used by the subjects were placed so that when 
the subject was in a sitting position, his forehead was 20 feet from 
the screen. 
The testing roams measured at least 21 by 20 feet and were 
darkened by drawn blinds covered with heavy dark drapes. During the 
administration of the tests, the rooms were illuminated by a 75-watt 
nonglare bulb placed on the wall 8 feet high and 21 feet from the screen. 
Sudden changes from dark to light, or vice versa, kept a certain amount 
of light on the screen before and after the exposure. Persistent after-
images were avoided b,y this same postexposure field. 
After the verbal "ready" signal, a 2-second foreperiod guaranteed 
adequate readiness of the subject taking the test . 
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Reasons for selection of the instrument.--
1. The intensity of the light and the exposure of the presentation 
of the dots can be carefully controlled. 
2. B,r use of the presentation of black dots on a white background; 
the afterimage can be controlled. 
3. The test procedures are readily understood by the subject. 
4. The instrument meets the essentials of a good tachistoscope. 
5. The test can be administered in one class period. 
6. The instrument is portable. 
Test procedures and directions.--
1. The subjects were seated on chairs (1 to 6) 20 feet from the 
screen. 
2 . A score sheet, with blank spaces numbered from 1 t.o 200, was 
given to each subject. 
3. The subjects were asked whether they ordinarily wear glasses 
and, if so, they were permitted to use them. 
4. The subjects were told that the instrument was a tachistoscope 
used for testing the span of apprehension of the individual. 
In this study, the span is referred to as the number of dots 
that you can see and respond to accurately in a very short time. 
5. The subjects were told that the dots would be presented on the 
screen with an exposure of one fifth of a second (0.2). 
6. After the verbal signal 11ready11 , a foreperiod of two seconds 
would follow before the exposure. 
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At the "readyn signal, the subjects were to focus their eyes 
upon the fixation point. 
7. After the e~osure, the subjects recorded the number of dots 
that they saw on the screen in the suitable space on the score 
sheet. (All high school students were encouraged to guess if 
they did not !mow because they would most likely be right.) 
8. During the administration of the test, the subject was told to 
make sure that he answered all e~osures, and if not r eady when 
the verbal signal was given, to say "Hold it" . 
9. The subjects were informed that it would take 6 to 8 seconds 
from one presentation to another. 
10. All subjects were cautioned to steady themselves for the test. 
(The Ylriter found that a large mirror 12 by 18 inches, placed at a 
30-degree angle from his position as tester, would aid in the administra-
tion of the test by enabling him to see if everyone was ready for the 
verbal signal. This plan did help in the successful administration of 
the test because out of 200 exposures, rarely did we have one subject 
call 11 Hold itn.) 
11. A rest period of one minute for each 25 exposures was used to 
relax the subjects. 
12. A practice slide was then presented to the subjects, but was 
not recorded. 
13. Remember, a 11ready11 signal followed by a 2~second foreperiod, 
then the presentation of the slide, with a time of 6 to 8 seconds 
between presentations. 
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14. Any questions? Now, Do your Best. 
15. Slide number 1 . Record in the space marked 1 . 
The span test was administered with the 200 presentations in the 
order previously described. 
Scoring teclmiques . - Appendix B shows a typical record sheet . 
The series of 200 presentations wer e given and the responses were re-
corded. The final score was computed in the following manner: 
1 . On a s core card in the first column the number of presentations 
were listed, beginning with 4 and ending with 13. 
2. In the second column the number of slides correct in each 
categorywere listed . 
3. The items in column 1 were multiplied by the items in column 2. 
4. Column 3 scores were added for t he total score . 
5. The above method gives a test score used as a comparison of the 
groups tested and as a scor e in obtaining the level of signifi-
cance . 
Table 5. Computation of a Case 
Dots Correct Score 
(1) (2) T31 
4 .• ........ . . . . 20 80 
5 . ••••••. • . . • • • 19 95 
6 ••••••••.••••• 18 108 
7 •••••• . ..•... . 16 112 
8 • •• • •.•••.• •• • 12 96 
9 ••••••.. ...... 9 81 
10 •.•. ....•.•.. . 7 70 
11 •• • • ••.•••••. • 5 55 
l2 ••..........•• 2 24 
13 •••.•......... . 1 
__l1. 
Total score •• 734 
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Scoring keys were made which, when placed over the answer sheets, 
facilitated the counting of the correct responses. 
The value assigned to each correct response was the number of dots 
in that slide, and these values were added to get a total score. 
The writer is using the same scoring technique as has been used by 
y y J./ !J/ 
Olsen, W'hipple , Tinker, and Erickson, for the span of apprehen-
sion tests . The plan is to assign credit for the correct responses as 
the span score . To simplify the statistical treatment of scores, the 
writer has divided each score by ten. This score was then brought to 
the nearest whole number and was used as the score for the span of ap-
prehension tests. 
5. Motor Ability Tests 
Introduction.-- It was decided that before developing this topic, 
a report on a pilot study should be made at this time. In the prelim-
inary testing, it was observed that on the motor ability test, called 
the leg raiser , each subject was wearing shoes of a different type and 
weight. It was noticed that the students who took off their shoes asked 
if it made any difference. It seemed to the nonathlete that he would 
make a better score without his shoes . The writer became interested 
iJE. Olsen, op. cit., p. 52. 
,YG. M. Whipple, op. cit., pp. 249-262. 
JIM. A. Tinker, "Visual Apprehension and Perception in Reading," 
Psychological Bulletin (April, 1929), 22:223-240. 
~C. Erickson, op. cit., p. 65. 
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enough to run a test of nonathletes, five in a group , on two different 
days . Group I did not wear shoes the first day and Group II did wear 
them. The following dey, the groups exchanged their practice . The boys 
were picked at random as they came to the desk and asked to be in the 
test. 
Table 6, which follows, shows the results of an experimental study 
of high school nonathletes taken at random in physical education classes 
to investigate the time differences of wearing and not wearing shoes in 
the motor ability test called the "Leg Raiser" . 
Table 6. Results of an Investigation of Time Differences of High School 
Nonathletes Wearing and Not Wearing Shoes in the Motor Ability 
Tes~ Called the 111.eg Raiser". -.'t-
Time in Seconds Differ- [rime in Seconds Differ-
Group I Shoes Shoes ences in Group II /5hoes Shoes ences in 
On Off Seconds On Off Seconds 
(1) (2) (3_) (lJ (5) _(6) (7) (8) 
Case 1 •• 48 . 3 62. 2 13 . 9 Case 6 108. 2 119 .7 11. 5 
Case 2 • • 58.2 74.9 16 .7 Case 7 52.6 61.0 8.5 
Case 3 •• 88 . 0 102. 0 14.1 Case 8 75.2 98 .4 23 .2 
Case 4 •• 27 . 5 43.1 15 . 6 Case 9 58.7 80. 0 21.3 
Case 5 •• 45.5 59 . 2 13 . 7 Case 10 67.9 99 . 3 31. 4 
-
Totals •• ~67 . 5 341. 5 74.0 362.6 458. 5 95.9 
~~he greater the time, the better the score. 
Analysis of the data indicated that the Group I mean was 74 seconds 
and the Group II mean was 95.9 seconds, which shows the group mean im-
provement without shoes . The individual me~~ for Group I was 14. 8 seconds 
and the individueJ. mean for Group II was 19 .19 seconds, which shovrs in-
dividua.l improvement without shoes . There was a group mean improvement 
of 20 per cent. 
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The writer concluded that on the basis of the results of this 
pilot study and the fact that shoes may vary in weight for each indi-
vidual participating in the study, it would be more feasible for all 
subjects to take the leg raiser test with shoes off in stocld..ng feet. 
Planning a testing Erogram.-- The primary objectives of any pro-
gram of pQysical education are the promotion and maintenance of (1) 
strength~ (2) endurance, (3) explosive power, (4) coordination, 
(5) agility, (6) speed, and (7) balance, as constituting a functionally 
11 
desirable form of pnysical development. 
It stands to reason that a testing program should conform to these 
objectives for both the student and the teacher. Also, the measurement 
of the present condition and improvement of the student in physical de-
velopment is both practical and necessary. 
In planning a testing program using a short battery of tests meas-
uring motor ability of high school boys, it became necessary to arrange y 
for the following requirements to be met: 
1 . The test must be simple and easy to understand. 
2 . The test must measure particular motor abilities. 
3. The test should be consistent in measurement. 
4. The test must be objective in order to have one interpretation 
and one evaluation. 
5. The test must measure the previously stated objective. 
1/V. L. McHone, op. cit., p. 82. 
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6. The test must be easy to administer either to small or large 
groups under normal handicaps of limited space and scarcity of 
equipment. 
In planning for such requirements, the writer concluded that McHone , y 
Tompkin, and Davis had the most promising short batteries of tests 
measuring physical efficiency of high school boys. Out of six batteries 
of tests recommended from a group of nineteen tests, battery three, com-
prised of four tests showing a multiple correlation of 0.92 against the 
group of nineteen tests shmving a multiple correlation of 0.98, was se-
lected. The battery ranked one, two, three, and four in the group of 
nL~eteen tests. The reliability of this battery was found to be 0.89. 
This battery of tests selected effectively measures a wide variance 
in attainment of the objectives desirable in a program of physical edu-
Y 
cation. 
The battery conforms to the requirements set up for a testing 
medium, namely: 
1. Validity: the comparatively high coefficients of multiple 
correlations between the short batteries of tests and the cri-
teria support the contention that there are valid measures of 
a functionally desirable form of physical development.2/ 
The tests measure over the different parts of the boqy and are 
well distributed, i.e., legs, arms, and trunk. 
i/McHone, Tompkin, and Davis, op. cit. 
Y,Ibid., p. 93. 
2/Ibid., pp. 93-94. 
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2. Reliability: this battery of tests has a reliability coefficient 
11 
of 0.89 based upon the two factors of: 
a. Objectivity: the tests are objective because the items are 
open to one interpretation and one evaluation. 
b. Length: the tests are long enough to demand a reliability 
coefficient of 0.89. 
The tests are easy to administer and score, simple to understand, 
and economic because there is no expensive or complicated equipment 
needed. 
The following battery of motor ability tests were selected because y 
they measured initially: 
1. Standing Broad Jump: the explosive power of the legs 
2 . Sitting Medicine Ball Throw: the explosive power of the arms 
3. Squat Twist: the agility and body coordin.ation of the individual 
4. Leg Raiser: the general strength and endurance of the individual. 
The administration of the motor ability tests.--
1 . Standing Broad Jump 
a. Equipment : the test equipment included a steel measuring 
tape and a ten-foot canvas mat. 
b . Set up: the test was given indoors. The mat was secured so 
it would not move. A starting point was designated at one 
end of the mat. Jumps as short as 5 feet and as long as 9 
feet were anticipated. 
1/McHone, Tompkin, and Davis, op. cit., p. 92. 
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c. Administration: Each subject removed his shoes and took the 
test in his stocking feet , in order to be fair to all persons. 
The subject stood on both feet behind the take-off mark. 
He jumped as far forward as possible. 
Standard procedures were used in measuring jumps for track 
meets . Jumps were measured to the nearest inch. 
After two practice trials (if asked for), the subject made 
three consecutive jumps, the longest legal jump being recorded 
11 
as the score of the test. 
He was not allmred to step or crow hop in making the jump. 
2. Sitting Medicine Ball Throw 
a. Equipment: a steel measuring tape and a 5-lb. medicine 
ball. 
b. Set up: The test was given indoors. One end of the mat was 
designated as the starting point. Throws as low as 10 feet 
and as long as 55 feet were anticipated. 
c. Administration: The subject sat on the same mat behind the 
throwing line with his shoes removed and his back toward the 
direction of the throw. 
The subject was allowed to swing the ball down between his 
legs, bend his knees, or use any skill he desired in thrmilng 
or preparing to throvr the ball. The throw· had to be made straight 
back over the head with both hands together. He could flex his 
i71. W. McGraw and J. W. Talbert , "Comparison of the Reliabilities of 
Methods of Scoring Tests of Physical Ability, 11 Research Quarterly 
(March, 1952), 23:73. 
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body as much as he wished and he could also extend his body 
until it reached a supine position on the mat. 
Two practice throws were allowed. 
When the subject stated his readiness for measurement~ three 
consecutive throws were made and measured to the closest inch. y 
The longest legal throw was recorded as the score. 
3. Squat Twist 
a. Equipment: a stop watch and a piece of chalk. 
b. Set up: The subject stood with his back to the wall in his 
stocking feet and a horizontal line was drawn with the chalk 
on the wall at shoulder height. The subject stood sideward 
to the wall with feet parallel to the wall and together at 
such a distance that he could touch the wall with the palm 
of his hand, while standing straight in line with a straight 
edge previously arranged. A line was drawn on the floor in 
line with the edge of his foot nearest .the wall. 
c. Administration: The subject stood with his back to the wall 
and his feet beyond the chalk mark on the floor and bent over 
so that his fingers were touching the floor. He could have 
his feet as far apart as he wished. 
On the starting signal, the watch was started and the sub-
ject straightened and twisted to the right to touch the wall 
with the fingers of both hands. At least one hand must touch 
1/McGraw and Talbert~ op. ccit., p. 73. 
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above the horizontal line on the wall . 
He ·then returned through the starting positi,on touching 
the floor again with both hands, and continued to twist to 
the left and touch the wall m :th both hands with the same 
restrictions . He did this on alternating sides until he 
completed ten mov~ments to a side . The activity \Vas con-
tinued as rapidly as possible until the test was completed 
by returning to the starting position for the twentieth time . 
Score was in tenths of a second. In each case , the wall 
touch had to be made with both hands, one hand above the 
horizontal line and one below it. The floor touch had to 
be made by both hands between each wall touch. 
4• Leg .. Ra:i:ser 
a . Equipment: stop watch, chair, and the mat . 
b. Set up: With the subject lying flat on his back on the floor , 
arms at the sides not touching the hips, the chair w'la.S placed 
so that his ankles were touching a piece of l~inch adhesive 
tape stretched across the legs . The heels were at least 6 
inches off the mat and not more than 12 inches off the mat . 
c . Administration: The subject was inst ructed to lie down and 
be supine on the floor, arms at the sides touching the floor , 
palms down but not under the hips. Knees were straight and 
legs raised t o touch the tapes with the ankles . 
The watch was started the instant the subject assumed the 
starting position 1dth the ankles touching the tape . 
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The watch was stopped as soon as the position was changed by 
(1) lol'fer·· ng the legs and breaking contact with the tape; er 
(2) bending the knees . 
Score to the nearest tenth of a second. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Introduction.-- The purposes of this stuqy were, first, to deter-
mine whether differences existed in certain psychological capacities 
and certain motor abilities between high school athletes and non-
athletes; and second, to determine the degree of relationship between 
these psychological capacities and motor abilities of high school ath-
letes and nonathletes. 
The writer investigated whether differences existed between high 
school athletes and nonathletes in certain psychological capacities and 
certain motor abilities. This investigation began with these null-
hypotheses : 
1. There are no significant differences between athletes and non-
athletes in depth perception. 
2 . There are no significant differences between athletes and non-
athletes in peripheral vision (left eye). 
3. There are no significant differences between athletes and non-
athletes in peripheral vision (right eye). 
4. There are no significant differences between athletes and non-
athletes in peripheral vision (total angle). 
5. There are no significant differences between athletes and non-
athletes in simple reaction tirne. 
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6. There are no significant differences between athletes and non-
athletes in choice reaction time. 
7. There are no significant differences between athletes and non-
athletes in discriminat ory reaction time. 
8. There are no significant differences between athletes and non-
athletes in span of apprehension. 
9. There are no signif icant differences between athletes and non-
athletes in standing broad jump. 
10 . There are no significant differences between athletes and non-
athletes in sit,ting medicine ball throw·. 
11. There are no significant differences between athletes and non-
athletes in squat twist . 
12. There are no significant differences between athletes and non-
athletes in leg r aiser . 
The writer investigated the relationslup between these psychological 
capacities and motor abilities of high school athletes and nonathl etes . 
This investigation was begun with these null-hypotheses: 
1. There is no relationship between depth perception and : 
a . Standing broad jump 
b. Sitting medicine ball throw 
c . Squat twist 
d. Leg raiser . 
2 . There is no relationship between peripheral vision (left eye) 
and: 
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a. Standing broad jump 
b. Sitting medicine ball throw 
c. Squat twist 
d. 1eg raiser. 
3. There is no relationship between peripheral vision (right eye) 
and: 
a. Standing broad jump 
b. Sitting medicine ball throw 
c. Squat twist 
d. Leg raiser . 
4. There is no relationship between peripheral vision (total angle) 
and: 
a . Standing broad jump 
b. Sitting medicine ball throvt 
c. Squat twist 
d. Leg raiser . 
5. There is no relationship between simple reaction time and: 
a. St anding broad jump 
b. Sitting medicine ball throw 
c. Squat twist 
d. leg raiser. 
6. There is no relationship between choice reaction time and: 
a . Standing broad jump 
b. Sitting medicine ball throw 
c. Squat twist 
85 
d. Leg Raiser . 
?. There is no relationship between discriminatory reaction time 
and: 
a . Standing broad jump 
b. Sitting me eli. cine ball throw 
c. Squat twist 
d. Leg raiser . 
8 . There is no relationship between visual span of apprehension and: 
a . Standing broad j ump 
b. Sitting medicine ball throw 
c . Squat twist 
d. Leg raiser . 
1 . Differences Between the Study Groups 
Statistical techniques.- The completion of this study required the 
administration of certain psychological capacity tests and certain motor 
ability tests to 144 high school athletes and 128 nonathletes from pub-
lic schools in the vicinity of Boston, Massachusetts . The eight psycho-
logical capacity tests included: one test in depth perception, three 
tests in peripheral vision, three tests in reaction time, and one test 
. in visual span of app:r;ehension • .. ttle four motor ability tests i ncluded: 
one test in standing broad jump, one test in sitting medicine ball throw, 
one test in squat twist, and one test in leg raiser . The raw scores 
obtained as a reailt of the administration of these tests are shown in 
Appendix A. 
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The F-ratio test was used to determine whether differences 
existed in the psychological capacity test scores and motor ability 
test scores between the two study groups. In addit ion, the Pearson y 
Product-Moment Correlation (r) was used to determine the relation-
ship of the psychological capacity tests and the motor ability tests 
that were administered to the high school athletes and nonathletes 
Differences between high school athletes and nonathletes based on 
psychological capacities and motor abilities .-- The writer's problam 
was to determine whether the sets of data of the two study groups were 
sufficiently homogeneous to be regarded as belonging to the same popu-
lation. The analysis of variance 1rms used to determine if significant 
21 differences existed between the sets of measurements . Guilford 
states: 
11Fisher 1 s test of significance in connection with his analysis 
of variance is designed to tell us whether the sets of data are 
sufficiently different from one another for us to reject the hy-
pothesis that they arose by random sampling from the same popula-
tion. " 
The computations of the analysis of variance were obtained by y 
following the procedures recommended. With these computations co~ 
pleted, the writer had the values needed for finding the between vari-
ance and the within variance . 
1/J. P. Guilford, op. cit ., pp. 237-239 . 
g/Ibid., pp. 157-160. 
2/Ibid. , p . 236 . 
!t/Ibid., p . 240 . 
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The between variance was derived by using the formula (10.2). 
y 
. . n l d2 
Between var~ance = k _ 1 
The within vari ance was derived by the formula (10.3) . ?J 
Within variance = N-k 
Tables 7 t hrough 18, which follow, show the estimates of variance 
and their levels of significance for the eight psychological capacities 
and the four motor abilities of the high school athletes and nonathletes . 
The significance of the F-ratios were determined by reference to 
11 
Snedecor ls table . 
Table 7. The Total Variance in the Depth Perception Data Subdi.v:i.ded into 
Two Components 
Degree of Components Sum of Squares Freedom 
(1) _(21 (3) 
Between Sets •• 1 15, 029 .01 
Within Sets ••• 270 56 ,630.11 
Total •••••• 271 71,659.12 
1/J. P. Guilford, op . cit., p. 239 . 
y'Ibid. , p. 239 • 
..2/Ibid., Table F, Appendix. 
Level of 
Variance F Signifi-
cance 
(41 (5) ( 6) 
15,029.01 
209 . 74 71 .66 . 01 
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Table 8 . The Total Variance in the Peripheral Vision (left eye) Data 
Subdivided into Two Components 
UlVel of 
Components Degr ee of Sum of Squares Variance E Signifi-
Freedom cance 
(1) (2) (3) (4 ) (5) (6) 
Between Sets •• 1 484 .40 484.40 
Within Sets ••• 270 5,120,66 18 .965 25 . 55 , 01 
-Total ••• ,,. 271 5,605.06 
Table 9. The Total Variance in t he Peripheral Vi sion (right eye) Data 
Subdivi ded into Tvw Components 
Degree of Level of Components Freedom Sum of Squares Variance F Signifi-
cance 
(1) l2) (3) (4) (5 ) (6) 
Between Set s •• 1 372 ,24 372 .24 
Within Sets ., • 270 4l365 .63 16.167 23 .03 ,01 
Total •••••• 271 4,737. 87 
Table 10. The Total Variance in the Peripheral Vision (total angl e ) 
Data Subdivided into Two Components 
Degree of Level of Components Sum of Squares Variance F Signifi-Freedom 
- cance 
(1) (2) (3) (4) (5)_ ( 6) 
Between Sets •• 1 1,729 .60 1,729 .60 
WitJ:"o..in Sets ••• 270 13,290 .63 49.22 35.14 ,01 
-Total •••••• 271 15, 020.23 
Table 11. The Total Variance in the Simple Reaction Time Data 
Subdivided into Two Components 
Degree of Components Sum of Squares Variance F Freedom -
(1) (2) {3) (4) (5) 
Bet>veen Sets •• 1 7,557.78 7, 557 . 78 
Within Sets ••• 270 7,782 .63 28.83 262.15 
-
Total •••••• 271 15,340.U 
Table 12 . The Total Variance in the Ch.aice Reaction Time Data 
Subdivided into Two Components 
Degree of Components Swn of Squares Variance F Freedom -
(1 ) 
_ (2) ( 3) llr_) _ (5) 
Between Sets • • 1 8,461.71 8,461.71 
Within Sets ••• 270 11~ , 266 .50 52 .84 160 .20 
-
Total .••••• 271 22 ,728 .20 
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Level of 
Signifi-
cance 
(6) 
. 01 
Level of 
Signifi-
cance 
(6) 
.01 
Table 13 . The Total Variance in the Discrinunator,y Reaction Time Data 
Subdivided into Two Components 
Degree of Level of Components Freedom Sum of Squares Variance F Signifi-
cance 
(1 ) (2) (3) (4) (5) (6) 
Between Sets •• 1 5,980.17 5, 980 .17 
Within Sets ••• 270 16,486. 30 61.06 97.94 . 01 
-
Total ••• • •• 271 22,466 .47 
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Table 14 . The Total Variance of Visual Span of Apprehension Data 
Subdivided into Two Components 
Degree of Level of Components Sum of Squares Variance F Signifi-Freedom - cance 
_( l) (2) (3) (4) (5) ( 6) 
Between Sets •• l 4,377 . 50 4,377 . 50 
Vlithin Sets ••• 270 82 ,668.91 306.18 14.31 .01 
Total •••••• 271 87 ,046 .41 
Table 15 . The Total Variance of the Standing Broad Jump Data Sub-
divided into ~vo Components 
Degree of Level of Components Sum of Squares Variance F Signifi-Freedom - cance 
(ll (2) (3) (4} 75) (6) 
Between Sets •• l 8, 726 .68 8, 726 .68 
Within Sets ••• 270 18,893.26 69 . 97 124. 72 . 01 
-Total ••••• • 271 27,619.94 
Table 16 . The Total Variance of the Sitting Medicine Ball Throvt Data 
Subdivided into ~'10 Components 
Degree of Level of Components Sum of Squares Variance F Signifi-Freedom -
cance 
( 1) (2) (3 ) (4) -( 5-J (6) 
Between Sets •• 1 5,384. 62 5, 384 .62 
Ylithin Sets ••• 270 5,813 . 37 21 .53 250.10 .01 
-
Total •••••• 271 11,197 .99 
Table 17 . The Total Variance of the Squat Twist Data Subdivided into 
Two Components 
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Degree of Level of Components SUJ!l of Squares Variance F Signifi-Freedom - cance 
(ll (2) (3) (4) (5) _(6)_ 
Between Sets •• 1 6, 829 . 51 6, 829 . 51 
Within Sets ••• 270 7z645 .31 28 . 31 241 .24 .01 
Total •••••• 271 14,h74 .82 
Table 18 . The Total Variance of the Leg Raiser Data Subdivided into 
'1\vo Components 
Degree of Level of Components Sum of Squares Variance F Signifi-Freedom 
- cance 
( l ) (2) (3) (4) (5) (6 ) 
Between Sets •• 1 7, 607 .56 7, 607 . 56 
Wi thin Sets ••• 270 18, 843. 38 69.79 109.01 .01 
Total •••••• 271 26 ,fl.50.94 
The data in Tables 7 t hrough 18 indicate t hat the F- ratios per-
t aining to the psychological capacity test scores of high school ath-
letes and nonathletes range from 14.31 to 262 .15 and are, therefore , 
large enough to be considered highly significant at the .01 level of 
confidence . In addition, the F-ratios pertaining to the motor ability 
test scores of the high school athletes and nonathletes range from 
109 .01 to 250 .10. They are , therefore , large enough to be consider ed 
highly significant at the . 01 level of confidence . 
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Tabl es 19 and 20, vrhich folloVI, present the mean, standard devia-
tion, standard error of the means , and differences of the means of the 
psychological capacity tests administered to the high school athletes 
and nonathletes . 
Table 19 . The Means , Standard Deviat ion, Stru1dard Error of the Means , 
and Differences of the Means on the Psychological Capacity 
Tests for the Athletic Group and the Nonathletic Group 
Athletic Group Nonat hletic Group Diff . of 
Variable Mean (f 6" M Mean (f' CJM Means 
. (l) (2} (3 ) (4) 
_W· J 6l l 7J (81 
Depth Percep-
tion • • • . . •.• 16.39 8.227. . 69 31.28 19.140 1. 70 14.89 
Peripheral 
Vision (left 
eye) 92 .05 3.746 . 31 89 . 38 4. 921 .44 2.67 
(Right eye) •• 95 .63 3.674 .31 93 .28 4.350 . 39 2. 35 
(Total angle) P-87 .70 6.092 . 51 182.70 7.879 .70 5.00 
Reaction Time 
(Simple) • • ••• 28 .67 2.898 .24 39 .23 7.166 .64 10. 56 
(Choice) • •••• 45 . 96 6.154 . 51 57 .13 8.298 .74 11.17 (Disc rim-
inatory~ •••• 50 . 97 6.293 . 53 60 .36 9.179 ,81 9.39 
Span of Appre-
hension •• • • , 77 .01 16.110 . 35 68 . 98 18.810 1.67 8. 03 
A study of the means presented in Table 19 reveals that t he athleti c 
11 
group had the best mean s cores in all the psychological capacities 
tested. These included depth perception, peripheral vision, reaction 
time , and span of apprehension. 
1/The lov1er the mean scores on the reaction t imes and depth perception, 
the better the perform--:mce . The higher the mean scores on the periph-
eral vision tests and the span of apprehension test , the better the 
performance . 
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Table 20. The Means , Standard Deviation, Standard Error of the Means, 
and Differences of the Means on the Motor Ability Tests for 
the Athletic Group and the Nonathletic Group 
Variable 
Athletic Group Nonathletic Group piff . of 
Mean 6 OM Mean ~ Ci M Means 
(1) (2) (3) (4) (5) (6) ru _( 81 
Standing Broad 
Jll1Ilp • •••• ••• 54 . 28 6. 957 . 58 42.93 9.652 .86 11.35 
Sitting Med-
'icine Ball 
Thror'1• • • • ••• 31 . 94 4.405 . 37 23.02 4.856 . 43 8. 92 
Squat '1\'list •• • 27 .13 3.160 . 26 32 .16 6 .. 964 .62 10 .03 
Leg Raiser •• • • 21. 55 8.719 . 73 10 . 95 7 .854'• .70 10. 60 
A stuqy of the means presented in Table 20 reveals that the high y 
school athletic group had the best mean s cores in all motor ability 
tests . These included standing broad jump, sitting medicine ball throw, 
squat twist , and leg raiser . 
Although using only two groups , in such a situation at-test is 
the preferable procedure . Having followed Olsen ' s stuqy along the lines 
of parallel design and parallel treatment of data, the writer computed 
t-tests from the analysis of variance inasmuch as F = t 2• 
Concerning psychological capacities and motor abilities , one of 
the major assumptions underlying the analysis of variance is that the 
subgroups are homogeneous. It i s evident from inspection of standard 
YThe lower the mean scores on the reaction times and depth perception, 
the better the performance . The higher the mean scores on the periph-
eral vision tests and the span of apprehension test , the better the 
performance . 
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deviations in Tables 19 and 20 that this assumption cannot be met in 
all instances , with the result that the level of significance of the 
differences cannot be considered exact. Therefore , the writer com-
puted t-ratios by customar,y procedures using the formula: (9 :30) 1/ 
m1- m 
t = Cclm 
The comparison of the t-ratios obtained by customary procedure 
compared with t •s obtained from the F-ratios of psychological capacity 
and motor ability tests is shown in Tables 21 and 22 , which follow. 
i/J. P. Guilford, op. cit ., p. 214. 
Table 21 . Comparison of t-Ratios 0btained from Analysis of Vari ance and by Standard 
Procedure of Psychological Capaci ty Tests 
t -Ratios Derived from F 
Variable 
F t 
(1) (2) (3) 
Depth Perception • •• 71.66 8.46 
Per ipheral Vi sion •• 
(Left Eye) ••••••• 25.55 5.05 
(Rieht Eye) •••••• 23.03 4.78 
(Total Angle) •••• 35 .1.4 5. 93 
React.i on T:iJne 
(Simple) •• • • •• ••• 262 .15 16 . 2 
(Choice) ••• •• ••• • 160.20 12.65 
(Di scriminatory) . 97 . 94 9.89 
Span of Apprehen- . 
sion ••••••••••••• 14. 31 3. 78 
Column 2. Taken f rom Tables 7-18. 
Colunm 3. T = ~ 
Level of 
Si gnifi-
cance 
(4) 
.001 
. 001 
.001 
.001 
.001 
. 001 
.oo1 
.001 
t -Ratios from Standard Procedure 
Formula 9:30 
Diff . Level of 
of 6~ t Si gnif i -
Means cance 
(5) (6) (7) (8) 
14.89 1. 83 8.136 .001 
2.67 . 538 4.96 .001 
2. 35 -.498 4.7l8 .001 
5.00 .866 5.77 .001 
10.56 .683 15.46 .001 
11.17 . 898 12.43 . 001 
9.39 .968 9.70 . 001 
8.03 1.72 4. 66 .001 
Column 5. Differ ence in means of athletes vs. nonathletes . 
Col UIIU1 6. 6dm derived f r om y <liiJf "" q"~ (9:29- J . P. Guilford, op . cit ., p. 213. ) 
Table 22 . Comparison of t - Ratios Obtained from Anal~~is of Variance and by Standard 
Procedure of Motor Ability Tests 
t-Ratios Derived from F 
Variable 
F t 
(1) (2) (3) 
Standing Broad 
Jwnp • • • • • • • • • • • • 124.72 11.16 
Sitting Medicine 
Ball Throw •• • ••• 250.10 15.81 
Squat Twist •••• ••• 241.24 15.53 
Leg Raiser • ••••••• 109.21 10.45 
Column 2. Taken from Tables 7-18. 
Column 3. 'I' = ff 
Level of 
Signifi-
cance 
(4) 
. 001 
. 001 
. 001 
.001 
t -Ratios from Standard Procedure 
Formula 9:30 
Diff. Level of 
of Gdm t Signifi-
Means cance 
ill m (7) (8) 
11. 35 1 .037 10. 94 . 001 
8. 92 . 567 15 . 73 . 001 
10.03 .672 14.90 .001 
10.60 1.011 10.48 .001 
Column 5. Difference in means of athletes vs . nonathletes. 
Column 6. (dm derived from vamf + d~ (9:29--J . P. Guilford, op. cit. , p. 213. ) 
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The data in Tables 21 and 22 show that comparison of the t-ratios 
is slightly different ; this has no material effect on the findings and 
conclusions . 
2. Relationship of the Psychological Capacity Tests 
and Motor Ability Tests 
Introduction.-- The second purpose of t his investigation was to 
examine the null- hypothesis that no relationslrlp exists between the 
psychological capacity tests and motor ability tests of high school 
athletes and nonathletes . The writer computed the Pearson Product-
1/ 
Moment coefficients of correlation from the raw scores of the 
psychological capacity tests and motor ability tests that were ad-
ministered to high school athletes and nonathletes . The significance 
of the coefficients of correlation was determined by reference to y 
Wallace and Snedecor t.ables . 
Relationship of the dept h perception test and the motor ability 
tests of the high school athletes and nonathletes~-- The writer began 
with the null- hypothesis that no relationship existed between the depth 
perception test and the fo~ motor ability tests . 
Tables 23 and 24, which follow, show the coefficients of correla-
tion between the depth perception test and the four motor ability tests 
for the athletic group and the nonathletic group . 
1/J. P. Guilford, op . cit ., pp. 157- 160. 
~Ibid., Table D, Appendix, p. 610 . 
98 
Table 23 . Pearson Product-Moment Coefficient of Correlation Between 
the Depth Perception Test and the Four Motor Ability Tests 
for 144 High School Athletes 
Variable 
(l} 
Standing Broad JUlllp ••••••••••••••••••••••• 
Sitting Medicine Ba1l Throw ••••••.•••••••• 
Squat Tw:i.st • ••••••.•••••••••••.•.•••.••••• 
Leg Raiser • ............................... 
Coefficient 
of Correlation 
- 0.10 
- 0.09 
1- 0.06 
1- 0.13 
The data in Table 23 indicate that there is a low negative re-
. 
lationship between: depth perception and the standing broad jump; depth 
perception and the sitting medicine ball thra.v. There is a low positive 
relationship between depth perception and squat twist; depth perception 
and leg raiser. 
Table 24. Pearson Product-Moment Coefficient of Correlation Between 
the Depth Perception Test and the Four Motor Ability Tests 
for 128 High School Nonathletes 
Variable 
(1) 
Standing Broad JUlllp ••••••••.••..••••••.••• 
Sitting Medicine Ball Throw •••••••••••.••• 
Squat Tv-rist • ••...............•......•...•• 
Leg Rai.ser • ••••••••.•.•.•••••••.••.••••.•• 
Coefficient 
of Correlation 
(2) 
- 0.20 
- 0.26 '!:./ 
1- 0.04 
- 0.03 
~Correlation is significant at the .01 level of confidence. 
The data in Table 24 indicate that there is a low negative relation-
ship between: depth perception and the standing broad jUlllp; depth per-
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ception and the sitting medicine ball throw, depth perception and leg 
raiser . There is a low positive relationship between depth perception 
and squat tw-l.st . 
Relationship of the peripheral vision tes~ and the motor ability 
tests of the high school athlet es and nonathletes .- The writer began 
with the null- hypothesis that no r elationship existed between the 
peripheral vision tests and the four motor ability tests . 
Tables 25 and 26 , which follow , show the coefficient of correla-
tion between the peripheral vision (left eye) test and the four motor 
abili ty tests for the athletic group and the nonathletic group. 
Table 25 . Pearson Product-Moment Coefficient of Correlation Between the 
Peripheral Vision (left eye) Test and the Four Motor Ability 
Tests for 144 High School Atruetes 
Variable 
(1) 
Standing Broad Jump •••• • •• •• .•••••••••••••• 
Sitting Medicine Ball Throw •••• • • • • • •• •• ••• 
Squat 'l'vrist ••.•...•...... .. . . ...• . ..•... .. . 
Leg Raiser .•....... . ........ . . . . . . .. . . . .. .. 
Coefficient 
of Correlation 
(2 ) 
f 0 .24 !I 
f 0.16 
- 0. 05 
f 0.10 
~Correlation is significant at the . 01 level of confidence . 
The data in Table 25 indicate that there is a low positive relation-
ship between: peripheral vision (left eye ) and sitting medicine ball 
throw; peripheral vision (left eye) and the standing broad jump; periph-
eral vision (left eye) and leg raiser . There is a low negative relation-
ship between peripheral vision (left eye) and squat twist . 
l 
100 
Table 26 . Pearson Product-Moment Coefficient of Correlation Between 
the Peripheral Vision (left eye) Test and the Four Motor 
Ability Tests for 128 High School Nonathletes 
Variable 
(1) 
Standing Broad JUIIlp ••••.•••••••.•••••••••• 
Sitting Medicine Ball Throw •••••••••• •••• • 
Squat Tvd.st . ..........• . •....•••. •.... .... 
Leg Raiser •• • . ....•••.........•....... . ..• 
Coefficient 
of Correlation 
(2) 
t 0. 20 
t 0 .14 
t 0.06 
- 0 .03 
The data in Table 26 indicate that there is a low positive relation-
srup between: peripheral vision (left eye) and standing broad jump; 
peripheral vision (left eye) and sitting medicine ball throw; peripheral 
vision (left eye) and squat twist . There is a low negative relationship 
between peri pheral vision (left eye) and leg raiser . 
Tables 27 and 28, which follow, show the coefficient of correlation 
between the peripheral vision (right eye) test and the four motor ability 
tests for the athletic group and the nonathletic group . 
Table 27 . Pearson Product-Moment Coefficient of Correlation Betvleen 
Peripheral Vision (right eye) Test and the Four Motor Ability 
Tests for 144 High School Athletes 
Variable 
(1) 
Standing Broad JU!Ilp •••••••••• ••.•••••• •••• 
Sitting Medicine Ball Throw ••••• • ••.•••••• 
Squat 'I'vd.st •••• , •••••••• ••••••••••• • •.•••• 
Leg Raiser . .......•............ . .........• 
Coefficient 
of Correlation 
(2) 
f 0 . 09 
- 0 .03 
t 0. 07 
- 0.08 
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The data in Table 27 indicate that there is a low negative relation-
ship between: peripheral vision (right eye) and sitting medicine ball 
throw; peripheral vision (right eye) and leg raiser . There is a lov1 
positive relationship between: peripheral visi~n (right eye) and stand-
ing broad jump; peripheral vision (right eye) and squat twist. 
Table 28. Pearson Product-Moment Coefficient of Correlation Between 
the Peripheral Vision (right eye) Test and the Four Motor 
Ability Tests for 128 High School Nonathletes. 
Variable 
(1) 
Standing Broad JUI11.p ••••••••••••• • •••••••••• 
Sitting Medicine Ball Throw •••••••••••••••• 
Squat 'I\·dst ••.............................. 
I.e g Raiser • • . . . . . . . . . . . . . . . . . . . .. ........ .• 
Coefficient 
of Correlation 
(2) 
f 0.12 
f 0.20 
f 0.11 ~I f 0 . 32 ~ 
!/Correlation is significant at the . 01 level of confidence. 
The data in Table 28 indicat~ that there is a low positive relation-
ship betv1een: peripheral vision (right eye) and standing broad jump; 
peripheral vision (right eye) and sitting medicine ball throw; periph-
eral vision (right e,re) and squat twist; peripheral vision (right eye) 
and leg raiser . 
Tables 29 and 30, which follow, shovT the coefficient of correlation 
between the peripheral vision (total angle) test and the four motor 
ability tests for the athletic group and the nonatluetic group. 
' '"'r.- '-:'t-'·_.t l_t. t tl.,, .. t·'?. i'.''J 
&!wol of _r~ J~' o 
j ' ll<' , 
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Table 29 . Pearson Product-Moment Coefficient of Correlation Between the 
Peripheral Vision (total angle) Test and the Four Motor 
Ability Tests for 144 High School Athletes 
Variable 
(1) 
Standing Broad Jump • .....•. ... ...... . .... .. 
Sitting Medicine Ball Throw ••••••••• ••••••• 
Squat Tw'ist • ••••.•••.•••.... .. .....•..••... 
Leg Raiser • •.••••••..........•............• 
Coefficient 
of Correlation 
(2) 
- 0.20 
- 0 ,08 
f O.Ol 
- 0.01 
The data in Table 29 indicate that there is a lo:w negative relation-
ship between : peripheral vision (total angle) and standing broad jwnp; 
peripheral vision (total angle) and sitting medicine ball thrO¥r; periph-
eral vision (total angle) and leg raiser. There is a low positive re-
lationship between peripheral vision (total angle) and squat twist. 
Table 30 . Pearson Product-Moment Coefficient of Correlation Between the 
Peripheral Vision (total angle) Test and the Four Motor 
Ability Tests for 128 High School Nonathletes. 
Variable 
(l) 
Standing Broad Jwnp •••••••••••••••••••••••• 
Sitting .Medicine Ball Throw •••••••••••• •••• 
Squat Tvdst . ....... ... .. .. .... . ....... . ..•• 
Leg R~ser ••••• •• ••.••••••••••••••••••••••• 
Coefficient 
of Correlation 
(2) 
f 0 .19 
f 0.20 
- 0 .02 
f o.oo 
The data in Table 30 indicate that there is a lo\•r positive r elation-
ship between: peripheral vision (total angle) and standing broad jump; 
peripheral vision (total angle) and sitting medicine ball throvr; peripheral 
103 
vision (total angle) and leg raiser. There is a low negative relation-
ship between peripheral vision (total angle) and squat twist . 
Relationship of the reaction time tests and the motor ability 
tests of the high school athletes and nonathletes.-- The writer began 
with the null- hypothesis that no relationship existed between the re-
action time tests and the four motor ability tests . 
Tables 31 through 36 , which follow, show the coefficient of 
correlation betvreen the reaction time tests and the four motor ability 
tests for the athletic group and the nonathletic group . 
Table 31 . Pearson Product-Moment Coefficient of Correlation Between 
the Simple Reaction Time Test and the Four Motor Ability 
Tests for 144 High School Athletes 
Variable 
(1) 
Standing Broad Jump •••••••••••.•• • ••• • •• • • 
Sitting Medicine Ball Throw ••••••••• •• •••• 
Squat Tvrist . ••....•..•........•. . .. ...... . 
Leg Raiser • •.•................•........... 
Coefficient 
of Correlation 
(2) 
- 0.17 
- 0.13 
f 0.18 
- 0 .16 
The data in Table 31 indicate that there is a low negative relation-
ship between: simple reaction time and standing broad jump; simple reaction 
time and sitting medicine ball throw; simple reaction time and leg raiser . 
There is a low positive relationship betvreen simple reaction time and 
squat twist . 
Table 32 . Pearson Product-Moment Coefficient of Correlation Between 
the Simple Reaction Tline Test and the Four Motor Ability 
Tests for 128 High School Nonathletes 
Variable 
(1) 
Standing Broad Jump ••••••••••••••••••.•.•• 
Sitting Medicine Ball Throw •••••••••••..•• 
Squat Twist ••.......... .. ................. 
Leg Raiser • . , .....................•.....•. 
Coefficient 
of Correlati on 
(2) 
- 0 . 36 ~ 
- 0.44 ~-
f 0.27 ~ 
- 0 .23 ~ 
jijcorrelation is significant at the .01 level of confidence . 
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The data in Table 32 indicate that there is a l ovr negative relation-
ship between: simple reaction time and standing broad jump; simple re-
a ction time and sitting medicine ball thrm<~r; simple reaction time and 
leg rais er . There i s a low positive relationship between simple react ion 
time and squat twist. 
Table 33 . Pearson Product-Moment Coefficient of Correlation Bet·ween 
the Choice Reaction Time Test and the Four Motor Abili ty 
Tests for 11!-4 High School Athletes 
Variable 
(1) 
Standing Broad Jmap ••••••••••• •• ••••...••• 
Sitting Medicine Ball Throw ••••••••••.•••• 
Squat 'I'vd.st • ••••• • ••..••••••..••••.••..••• 
I.teg Raiser •••...•.•....................... 
Coefficient 
of Correl ation 
(2) 
- 0 .15 
- 0.08 f 0 . 20 
- 0.05 
The data in Ta ble 33 indicate that there is a low negative r elation-
ship between: choice reaction time and standing broad jump; choice re-
action time and sitting medicine ball throw; choice reaction time and 
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leg raiser . There is a lov; positive relationship between choice reaction 
t:Lrne and squat twist . 
Table 34. Pearson Product-Moment Coefficient of Correlation Between 
the Choice Reaction Time Test and the Four Motor Ability 
Tests for 128 Hi§h ~S:Clloo1 Nonat hletes 
Variable 
(1 ) 
Standing Broad Jump •• •• • • ••••••••••••••••• 
Sitting Medicine Ball Throw ••••••• •• • •• ••• 
Squat lWj.st •• • • • , . ••••••••.••..••....••. .• 
Leg Raiser • • ..•....•.•••. .... .. . .. ... . .. •. 
Coefficient 
of Correlation 
_(2) 
- 0 . 26 ~ 
- 0.43 §:; 
f 0.44 ¥t 
- 0 .36 !3:1 
.§/Correlation is significar1t at the .01 level of confidence . 
The data in Table 34 indicate that there is a low negative relation-
ship between: choice reaction time and sta..'1.ding broad j ump; choice re-
action time and sitting medicine ball throw; choice reaction time and 
leg raiser . There is a low positive relationship between choice reaction 
time and squat twist .• 
Table 35 . Pearson Product-Moment Coefficient of Correlation Between 
the Di scriminatory Reaction Time Test and the Four Motor 
Ability Tests for 144 High School Athletes 
Variable 
(1 ) 
Standing Broad Jump • • •• ••••••• • • • •••• • •• • • 
Sitting Medicine Ball Throw •••••••• • •••••• 
Sqtla t 'I\vist • •••••••••• . •••••••..•••.•••••• 
Leg Raiser • •. .............•.•..•..... . .... 
Coefficient 
of Correlation 
(2) 
- 0 . 05 
- 0 . 05 
f 0 .14 
- 0 .18 
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The data in Table 35 i ndicate that there is a low negative relation-
ship between: discriminato!"IJ reaction time and standing broad j ump; dis-
criminatory reacti on t,ime and sitting medicine ball t hrow; dis criminatory 
reaction time and leg raiser . There is a low positive relationship be-
tween discriminatory reaction time and squat twist . 
Table 36 . Pearson Product-Moment Coefficient of Correlation Between 
the Discriminatory Reaction Time Test and the Four Motor 
Ability Tests for 128 High School Nonath.letes 
Variable 
(1) 
Standing Broad Jump •• • ••••••••••••••• • • • •• 
Sitting Medicine Ball Throw ••••••••.•• • ••• 
Squat ~Nist . ..•................ . .......... 
Leg Raiser • .........•. . ..................• 
Coefficient 
of Correlation 
(2) 
- 0 .15 
- 0 .46 y 
.;. 0 . 35 ~ 
- 0 . 30 §:! 
yCorrelation is significant at the .01 level of confi dence . 
The data in Table 36 indicate that there is a l ow negative relation-
ship between : discriminatory reaction time and standing broad jump; dis-
criminatory reaction time and sitting medicine ball thr ow; discriminatory 
reaction time and leg raiser . There is a low pos i tive relationshi p be-
tween discriminatory reaction time and squat twist . 
Relationship of the vi sual span of apprehension test and the motor 
abi lity tests of the hi gh school athletes and nonathletes . -- The writer 
began with the null- hypothesis that no relationshi p existed between the 
visual span of apprehension test and the four motor ability tests . 
Tables 37 and 38, which follow, show the coefficient of correla·cion 
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between the visual span of apprehension test and the four motor q.bility 
tests for the athletic group and the nonathletic group . 
Table 37 . Pearson Product-Moment Coefficient of Correlation Between 
the Visual Span of Apprehension Test and the Four Mot r 
Abilit y Tests for 144 High School Athletes · 
Variable 
(1 ) 
Standing Broad Jump •••••••••••• •• ••••• • ••• 
Sitting Medicine Ball Thrm'l • • •••••••••• • •• 
Squat ~rist ••••..•••...••.......... . ...... 
Leg Raiser • ...•.......... . ......... ... ..•. 
Coefficient 
of Correlation 
(2) 
.;. 0 .17 
- 0 . 06 
- 0 . 06 
.;. 0 .12 
The data in Table 37 indicate that there i s a low positive relation-
ship between : visual span of apprehension and standing broad jump; visual 
span of apprehension and leg raiser. There is a l ovt negative r elation-
ship between: visual span of apprehension and sitting medicine ball 
throw; visual span of apprehension and squat twist . 
Table 38. Pearson Product-Moment Coefficient of Correlation Between 
the Visual Span of Apprehension Test and the Four Motor 
Ability Tests for 128 High School Nonathletes 
Variable 
(1) 
Standing Broad Jump •• • •••••••••••••••••••• 
Sitting Medicine Ball Throw •••••••••• • . • •• 
Squat Tvlist •••• ••.•...•.••.••. . ..•........ 
Leg Raiser . •...•.....................•.... 
Coefficient 
of Correlation 
(2 } 
.;. o.o3 ,, 
f 0 . 25 ~ 
- 0 . 06 
f 0 . 03 
§/Correlation is significant at t he . 01 level of confi dence . 
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The data in Table 38 indicate that there is a lm'f pos.i tive relation-
ship between: visual span of apprehension and standing broad jump; visual 
span of apprehension and sitting medicine ball throw; visual span of ap-
prehension and leg raiser . There is a low negative relationship between 
visual span of apprehension and squat twist . 
CHAPTER V 
Strr.~Y AND CONCLUSIONS 
1 . Summary 
Purpose of the study. -- The purposes of this study were: first, 
to deterrnine whether differences existed in certain psychological 
capacities and certain motor abilities between high school athletes 
and nonathletes ; second, to determine the degree of relationship be-
tween the psychological capacities and motor abilities of high school 
athletes and nonathletes . 
Sunill§FY of procedure .-- A battery of eight psychological capacity 
tests and a battery of four motor ability tests were administered to 
144 high school athletes and 128 nonathletes. 
The psychological capacity tests consisted of one depth perception 
test, three peripheral vision tests , three reaction time.tests , and one 
visual span of apprehension test ~ 
The Howard- Dolman depth perception apparatus was used to measure 
the depth perception of the 272 subjects used in this study. The mean 
of the ten trials on the apparatus was used as each subject ' s depth 
perception score . 
The McClure Perimeter was used to measure peripheral vision (left 
eye), peripheral vision (right eye ), and peripheral vision (total angle) 
of the 272 subjects tested . A series of ten trials was given to each 
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subject and his responses recorded . If the subject gave correctly 
seven out of eight responses for each eye , the angle was increased 
five degrees and the same series of ten trials was given. Vfuen the 
subject was making errors consistently, the tester knew that the 
degrees in periphery of the subject had been found. The degrees 
registered on the protractor of the instrument were recorded as the 
subject's score of peripheral vision. 
The Stoelting Visual Reaction Timer was used to measure the speed 
of hand responses to a light stL~ulus in each of the three reaction 
time tests of the 272 subjects studied. The tests were classified as: 
(1) a simple r eaction time test demanding one response to one stimulus; 
(2) a choice reaction time test demanding a choice between two responses 
to two stimuli; (3) a discriminatory reaction time test demanding a choice 
among three responses to three stimuli. Each reaction time test had ten 
trials and the median of the ten trials in each test indicated the sub-
ject 1 s score in the reaction time tested. 
11 
The Olsen method of measuring span of apprehension was used to 
measure the visual span of apprehension of the 272 subjects studied . 
The total number of dots reported correctly was divided by ten and the 
results used as the subject's visual span of apprehension score . 
The four motor ability tests used in this study included the stand-
ing broad jump, sitting medicine ball throw, squat twist, and leg raiser . 
The scoring techniques used for the motor ability tests included the fol-
lowing: 
l/E . Olsen, op. cit . , p . 46 . 
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1. The subj ect ' s st,anding broad jump scor e was determined by the 
best j ump out of three . The distance was measured in inches. 
2 . The subj ect's sitting medicine ball throw score was deterrained 
by the best throw out of three. The distance was measured in 
feet . 
3. The subject 1 s squat ti'dst score was determined by the amount of 
time it took to complete the test . The test was measured in 
seconds . 
4. The subject ' s leg raiser score was determined by the length of 
time the subject could hold his feet six inches off the floor . 
the time was measured in minutes . 
The data obtained as a result of the administration of the psycho-
logical capacity tests and motor ability tests to high school athletes 
and nonathletes were analyzed as follows: 
11 
1 . The F- ratio technique was used to analyze the differences 
between the two study groups . y 
2 . The Pearson Product- oment method of correlation was used to 
determine the relationship between the psychological capacities 
and motor abilities of the two study groups . 
Findings of the stuqy.-- The writer began with the null- hypothesis 
that no differences exi.sted between high s chool athletes and nonathletes 
in certa in psychological capacities and certain motor abilities . 
1/J. P. Guilford, op . cit ., pp . 237-239 . 
g/Ibid., pp . 157-160 . 
ll2 
The analysis of variance of the data for each of the eight psycho-
logical capacity tests and the four motor ability tests revealed that 
the obtained F-ratios were large enough to be considered significant at 
the . 01 level of confidence, and it has been found that of the 272 sub-
jects studied significant differences existed between the high school 
athletes and nonathletes . 
The differences are as follows: y 
1. The difference between the mean of the athletic group and 
the mean of the nonathletic group in depth perception was highly 
significant at the . 01 level of confidence . 
2 . The difference between the mean of the athletic group and the 
mean of the nonathletic group in peripheral vision for all three 
tests (left eye, right eye , total angle) was higruy significant 
at the . 01 level of confidence. 
3. The difference between the mean of the athletic group and the 
mean of the nonathletic group in reaction time for all three 
tests (simple reaction, choice reaction, discriminatory reaction) 
was highly significant at the . 01 level of confidence . 
4. The difference between the mean of the athletic group and the 
mean of the nonathletic group in span of apprehension was highly 
significant at the . 01 level of confidence . 
5. The difference between the mean of the athletic group and the 
mean of the nonathletic group in standing broad jump was highly 
significant at the . 01 level of confidence . 
1/The group obtaining the highest mean was always presented f i rst in the 
analysis . 
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6. The difference between the mean of the athletic group and the 
mean of the nonathletic group in the sitting medicine ball throw 
vms highly significant at the .01 level of confidence. 
7. The difference between the mean of the athletic group and the 
mean of the nonathletic group in the squat twist was highly sig-
nificant at the . 01 level of confidence. 
8 . The difference between the mean of the athletic group and the 
mean of the nonathletic group in the leg raiser was highly sig-
nificant at the .01 level of confidence . 
The Pearson Product-Moment method of correlation was used to in-
vestigate the null-hypothesis that no relationship existed between certain 
psychological capacities and certain motor abilities of high school ath-
letes and nonathletes. The findings are as follows: 
1. There is a low negative relationship between: depth perception 
and the standing broad jump; depth perception and sitting medicine 
ball throw; depth perception and leg raiser in the athletic group. 
2. There is a low positive relationship between depth perception 
~Dd squat twist in the athletic group . 
3. There is a low negative relationship between: depth perception 
and standing broad jump; depth perception and sitting medicine 
ball throw; depth perception and leg raiser in the nonathletic 
group . 
4. There is a low positive relationship between depth perception 
and squat tvr.i..st in the nonathletic group . 
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5. There is a low positive relationship between: peripheral vision 
(left eye) and standing broad jump; peripheral vision (left eye) 
and sitting medicine ball throw; peripheral vision (left eye) 
and leg raiser in the athletic group . 
6. There is a low negative relationship between peripheral vision 
(left eye) and squat twist in the athletic group. 
7. There is a low positive relationship between: peripheral vision 
(left eye) and standing broad jwnp; peripheral vision (left eye) 
and sitting medicine ball thrmv; peripheral vision (left eye) and 
squat twist in the nonathletic group . 
8 . There is a low negative relations hip between peripheral vision 
(left eye) and leg raiser i n the nonathletic group . 
9. There is a low negative relationship between: peripheral vision 
(right eye) and sitting medicine ball thrrnv; peripheral vision 
(right eye) and leg raiser i n the athletic group . 
10. There is a low positive relationship betvreen: peripheral vision 
(right eye) and standing broad jump; peripheral vision (right 
eye) and squat twist in the athletic group . 
11. There is a low positive relationship between: peripheral vision 
(right eye) and standing broad jump; peripheral vision (right 
eye) and sitting medicine ball thr~r; peripheral vision (right 
eye) and squat twist; peripheral vision (right eye) and leg 
raiser in the nonathletic group. 
12. There is a low negat ive relationship between: peripheral vision 
(total angle) and standing broad jump; peripheral vision (total 
ll5 
angle) and sitting medicine ball throw; peripheral vision (total 
angle) and leg raiser in the athletic group . 
13. There is a low positive relationship between peripheral vision 
(total angle) and squat twist in the athletic group. 
14 . There is a low positive relationship between: peripheral vision 
(total angle) and standing broad jump; peripheral vision (total 
angle) and sitting medicine ball throw; peripheral vision (total 
angle) and leg raiser in the nonathletic group . 
15 . There is a low negative relationship between peripheral vision 
(total angle) and squat twist in the nonathletic group . 
16 . There is a low negative relationsb..ip between: simple reaction 
time and standing broad jump; simple reaction time and sitting 
medicine ball throw; simple reaction time and leg raiser in the 
athletic group . 
17. There is a low positive relationship between simple reaction 
time and squat twist in the athletic group. 
18. There is a low negative relationship betv1een: simple reaction 
time and standing broad jump; simple reaction time and sitting 
medicine ball throw; simple reaction time and leg raiser in the 
nonath1etic group. 
19 . There is a low positive relationship between simple reaction 
time and squat tvr.i.st in the nonathletic group . 
20 . There is a low negative relationship between : choice reaction 
time and standing broad jump; choice reaction time and sitting 
medicine ball throw; choice reaction time and leg raiser in the 
21. 
22 . 
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athletic group. 
There is a low positive relationship bet ween choice reaction 
time and squat twist in the athletic group . 
There is a low negative relationship beb'reen: choice reaction 
time and standing broad jump; choice reaction time and sitting 
medicine ball thr~1; choice reaction time and leg raiser in the 
nonathletic group . 
23 . There is a low positive relationship between choice reaction 
time and squat twist in the nonathletic group . 
24 . There is a low negative relationship between: discriminatory 
reaction time and standing broad jump; discriminatory reaction 
time and sitting medicine ball throw; discriminatory reaction 
time and leg raiser in the athletic group . 
25. There is a low positive relationship between discriminatory 
reaction time and squat twist in the athletic group . 
26 . There is a low negative relationship between: discr~ninatory 
reaction time and standing broad jump; discriminatory reaction 
time and sitting medicine ball throw; discriminatory reaction 
time and leg raiser in the nonathletic group . 
27 . There is a low positive relationship between discriminatory 
reaction time and squat twist in the nonathletic group . 
28 . There is a low positive relationship between: visual span of 
apprehension and standing broad jwnp; visual span of apprehension 
and leg raiser in the athletic group . 
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29. There is a low negative relationship between: visual span of 
apprehension and sitting medicine ball thro>'T; visual span of 
apprehension and squat twist in the athletic group . 
JO . There is a low positive relationship between: visual span of 
apprehension and standing broad jtunp; visual span of apprehension 
and sitting medicine ball thr~;; visual span of apprehension and 
leg raiser in the nonathletic group . 
Jl . There is a low negative relationship between visual span of ap-
prehension and squat twist in the nonathletic group . 
2. Conclusions 
Conclusions of the study.- The following conclusions are based 
upon the data obtained from the investigation: 
1 . Hig~ly significant differences are found between high school 
athletes and nonath~etes by the following psychological capacity 
tests : depth perception, peripheral vision, reaction time , and 
span of apprehension . 
2 . Highly significant differences are found between high school 
athletes and nonathletes b;)r the following motor ability tests: 
standing broad jump, sitting medicine ball throvf , squat twist , 
and leg raiser. 
J . A low degree of relations hip exists between the psychological 
capacity test scores on depth perception, peripheral vision, 
reaction time, span of apprehension, and the motor ability test 
scores on standing broad jump , sitting medicine ball throvT, squat 
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twist , and leg raiser for both the high s chool athletes and 
nonathletes . 
4 . The scores made by the high school athletes and nonatr.letes on 
the psychological capacity tests do not indicate to any signi-
ficant degree as to what their scores may be on the motor ability 
tests . 
Limitations of the study.- The writer acknowledges the follovdng 
to be limitations of this study, 
1. The subjects in this study were limited to the high schools in 
the vicinity of Boston, Massachusetts . 
2 . A limited number of psychological capacity tests and motor 
ability tests were used. 
Recommendations for further research.- On the basis of the results 
of this investigation, the following recommendation seems justifiablea 
1 . Investigations similar to t}:l.is one could be made in other geo-
graphical locations . 
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Table 39 . Raw Scores in the Psychological Capacity Tests for 144 High 
School Athletes 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . Discrim- cep-
sion Leff -ro:-gm Total 
Simple Choice ina tory tion Number of Eye Eye Angle in mm. Dots (10) 
(1 ) (2) (3 ) T4T (5) (6) (7) (8) (9) 
1 •• 37 43 48 9 70 95 100 195 
2 •• 29 49 57 10 89 90 100 190 
3 •• 35 42 56 12 82 100 100 200 
4 •• 33 53 51 28 51 95 100 195 
5 •• 32 48 53 18 82 95 100 195 
6 •• 29 43 45 23 63 100 100 200 
7 •• 29 43 49 10 85 95 95 190 
8 •• 30 49 51 22 79 85 100 185 
9 •• 26 41 51 7 77 95 95 190 
10 .• 28 56 59 23 65 90 100 190 
11 •• 30 42 48 10 67 95 100 195 
12 •• 30 41 56 8 76 90 95 185 
13 •• 27 47 56 20 100 100 85 185 
14 •• 30 53 56 12 75 90 95 185 
15 •• 30 41 53 49 76 90 100 190 
16 .• 32 53 56 7 112 95 100 195 
17 •• 35 54 62 . 31 82 90 100 190 
18 •• 29 45 41 16 76 90 100 190 
19 •• 27 45 54 23 85 90 95 185 
20 •• 29 38 37 23 66 90 90 180 
21 •• 32 51 53 30 85 95 95 190 
22 •• 31 51 56 15 . 52 95 100 195 
23 • • 31 43 48 6 49 95 100 195 
24 •• 31 50 59 25 87 95 100 195 
25 •• 30 47 56 11 92 85 95 180 
26 •• 28 49 53 16 61 100 95 195 
27 •• 27 37 55 27 76 95 100 195 
28 •• 27 44 52 17 75 95 95 190 
29 •• 28 44 43 14 70 95 95 190 
30 •• 29 48 54 14 80 95 100 195 
(continued on next page) 
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Table 39 . (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . Discrim- cep- sion Left Right Total ~imple Choice tion Number of ina tory in mm. Dots (10) Eye Eye Angle 
(1) (2) (3) (4) (5) (6) ffl 18) (9) 
31 •• 24 h2 52 14 80 90 100 190 
32 •• 29 49 62 l2 105 90 95 185 
33 •• 31 49 54 35 74 90 95 185 
34 •• 26 47 4h 9 70 90 95 185 
35 •• 30 48 55 18 63 100 90 190 
36 •• 30 h6 59 7 56 95 90 185 
37 •• 27 43 55 28 49 85 95 180 
38 • • 37 51 56 l2 62 95 95 190 
39 •• 29 48 54 13 75 90 95 185 
40 •• 30 52 58 11 85 90 95 185 
41 •• 35 47 46 11 66 90 95 185 
42 •• 30 45 52 21 75 95 95 190 
43 •• 28 51 60 18 55 95 95 190 
44 •• 28 48 44 11 56 90 90 180 
45 •• 28 42 37 10 84 90 95 185 
46 •• 29 40 39 12 77 95 95 190 
47 •• 31 41 48 14 70 95 95 190 
48 •• 25 40 46 22 87 95 95 190 
49 •• 29 44 43 22 92 95 100 195 
50 •• 29 39 47 7 68 95 100 195 
51 •• 23 46 53 10 89 95 95 190 
52 •• 30 52 53 27 80 95 95 190 
53 •• 25 35 35 16 99 90 95 185 
54 •• 27 37 48 11 73 95 -95 190 
55 •• 31 53 65 15 82 95 100 195 
56 •• 26 41 41 10 71 95 95 190 
57 •• 30 48 51 16 64 85 95 180 
58 •• 29 46 55 11 66 90 95 185 
59 •• 27 41 43 21 50 95 90 185 
60 •• 26 38 35 12 78 90 95 185 
(continued on next page) 
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Table 39. (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No. ~imple Disc rim- cep- sion Left Right Total Choice ina t ory tion Number of Eye Eye Angle in mm. Dots (10) 
(1) (2) (3) (4) (5) (6) (?) (8) (9) 
61 •• 27 44 57 8 82 95 95 190 
62 •• 30 45 42 13 37 90 95 185 
63 •• 27 48 59 18 44 95 95 190 
64 •• 27 44 52 14 85 95 95 190 
65 •• 30 43 48 11 82 90 100 190 
66 •• 25 40 53 14 64 90 95 185 
67 •• 24 34 l~8 9 89 90 100 190 
68 •• 30 39 42 11 61 90 95 185 
69 •• 27 48 45 17 92 95 95 190 
70 •• 24 45 46 19 97 90 100 190 
71. . 31 53 50 26 83 95 95 190 
72 •• 35 48 51 9 99 90 95 185 
73 •• 26 47 49 31 63 95 95 190 
74 •• 31 37 43 15 92 90 90 180 
75 •• 23 31 38 16 56 95 95 190 
76 •• 24 41 49 7 61 95 95 190 
77 •• 28 38 50 13 81 95 100 195 
78 •• 29 50 50 32 69 90 90 180 
79 •• 25 34 43 26 68 95 90 185 
80 •• 28 47 49 9 77 90 95 185 
81 •• 24 44 63 27 91 95 100 195 
82 •• 29 58 61 12 74 95 100 195 
83 •• 28 45 54 9 107 90 100 190 
84 •• 25 46 50 5 68 95 95 190 
85 •• 35 70 70 12 70 85 90 175 
86 •• 29 40 52 19 91 90 95 185 
87 .• . 28 44 51 17 88 95 95 190 
88 •• 27 40 50 24 85 90 90 180 
89 •• 25 43 50 11 74 90 95 185 
90 •• 28 42 49 12 52 90 100 190 
(continued on next page) 
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Table 39. (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen-
Angle of Degrees 
Disc rim- cep- sion r..eft Right Total No . Simple Choice tion Number of ina tory in mm. Dots (10) Eye Eye Angle 
(1) (2) (3) (4J (5) (6) (?) T8T (9) 
91. . 23 30 53 13 91 90 95 185 
92 •• 25 33 45 14 90 85 95 180 
93 •• 30 45 49 6 88 90 100 190 
94 • • 29 44 50 18 117 90 95 185 
95 •• 35 61 58 16 41 85 90 175 
96 • • 27 44 53 3 110 95 100 195 
97 •• 28 55 51 6 81 95 100 195 
98 •• 26 42 56 12 90 90 95 185 
99 •• 24 37 52 24 90 90 95 185 
100 •• 27 43 44 6 45 90 90 180 
101 • • 29 47 47 11 97 100 100 200 
102 •• 30 51 45 33 98 90 90 180 
103 •• 26 43 41 32 87 90 90 180 
104 •• 27 49 52 9 82 95 95 190 
105 • • 29 49 56 13 84 95 100 195 
106 •• 26 43 52 21 88 85 90 175 
107 •• 33 58 57 14 97 90 95 185 
108 •• 27 43 45 33 83 85 95 180 
109 • • 25 53 47 12 90 90 95 185 
110 •• 28 50 48 10 99 95 100 195 
lll •• 28 48 53 23 104 95 95 190 
112 •• 30 44 51 18 72 90 95 185 
113 •• 31 53 51 9 52 95 100 195 
114 • • 33 62 64 10 106 95 100 195 
ll5 •• 35 53 53 14 61 95 100 195 
ll6 • • 30 45 51 51 90 85 90 175 
ll7 •• 29 53 62 14 91 95 100 195 
ll8 •• 28 54 61 18 42 90 100 190 
ll9 •• 27 50 45 35 85 90 95 185 
120 •• 32 47 55 22 76 90 95 185 
(concluded on next page) 
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Table 39 . (concluded) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . 
.. Discrim.- cep- sion Left Right Total ~imple Choice tion Number of ina tory in mm. Dots (10) Eye Eye Angle 
(1) (2) (3) (4) (5) (6) r?Y -(8) -(9) 
121. . 31 54 57 24 56 90 90 180 
122 •• 29 49 49 15 87 90 95 185 
]23 •• 31 43 45 24 119 95 100 195 
124 •• 27 41 52 19 82 90 95 185 
125 •• 28 46 51 17 52 90 90 180 
126 •• 26 41 47 4 80 90 90 180 
127 •• 28 42 48 10 95 95 100 195 
128 •• 28 49 52 23 59 90 90 180 
129 •• 27 49 ;6 7 72 90 90 180 
130 •• 29 44 40 7 84 . 100 100 2)0 
131. . 31 55 52 29 57 85 90 175 
132 • • 29 52 51 19 57 80 95 175 
133 •• 28 48 55 14 59 95 95 190 
134 •• 29 56 65 19 84 95 100 195 
135 •• 26 40 49 9 84 90 95 185 
136 •• 29 44 45 28 63 85 85 170 
137 •• 29 51 53 13 61 90 100 190 
138 • • 29 49 44 15 82 95 100 195 
139 •• 24 38 58 12 85 90 90 180 
140 •• 37 53 58 17 69 85 90 175 
141 •• 28 50 48 9 75 95 95 190 
142 •• 25 50 51 16 77 90 90 180 
143 •• 25 37 44 16 89 90 95 185 
144 •• 30 41 50 16 67 90 95 185 
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Table 40. Raw Scores in the Psychological Capacity Tests for 128 High 
School Nonathletes 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . Disc rim-:- cep- sion Left Right Total Simple Choice ina tory tion Number of Eye Eye Angle in mm. Dots (10) 
(1) . (2) (3) (4} (5) (6) (7) (8) (9) 
1 •• 30 58 58 15 71 90 100 190 
2 •• 48 62 64 26 59 85 90 175 
3 •• 32 59 58 19 80 90 95 185 
4 .. 38 60 90 32 60 90 90 180 
5 •• 36 51 60 13 61 90 95 185 
6 •• 50 68 90 21 83 95 100 195 
7 •• 30 58 68 14 58 95 90 185 
8 •• 33 65 78 51 63 85 90 175 
9 •• 46 65 68 18 38 90 95 185 
10 •• 37 65 65 85 91 90 95 185 
ll •• 31 59 66 50 128 95 90 185 
12 • • 48 71 71 12 60 95 95 190 
13 .. . 34 51 52 41 87 90 95 185 
14 •• 33 67 62 40 66 85 95 180 
15 •• 58 80 80 9 72 90 95 185 
16 •• 50 68 67 21 37 85 90 175 
17 •• 57 76 78 68 67 65 80 145 
18 •• 25 45 62 76 73 95 90 185 
19 •• 44 74 70 10 90 90 .95 185 
20 •• 34 48 65 16 78 95 95 190 
21 •• 35 52 54 44 86 90 95 185 
22 •• 47 59 64 18 64 90 95 185 
23 • • 46 71 75 21 56 95 100 195 
24 •• 50 70 69 37 46 85 90 175 
25 •• 32 49 50 29 77 95 100 195 
26 •• 45 60 66 31 . 83 90 85 175 
27 •• 60 81 76 22 72 90 90 180 
28 •• 44 58 54 61 64 85 95 180 
29 •• 45 50 70 38 76 85 100 185 
30 •• 35 48 56 17 49 95 95 190 
(continued on next page) 
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·Table 40. (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . Disc rim- cep- sion Left Ri ght Total ~imple Choice ina tory tion Number of Eye Eye Angle in mm. Dots (10) 
(1) (2) (3) (4 ) (5) (6} (7) (8) (9) 
31 •• 30 58 61 20 82 95 95 190 
32 •• 36 50 57 11 66 85 90 175 
33 •• 32 58 58 27 64 75 85 160 
34 • • 52 64 64 25 73 80 100 180 
35 •• 39 53 50 20 62 95 100 195 
36 • • 31 42 57 18 72 100 100 200 
37 • • 51 65 68 92 70 85 90 175 
38 •• 47 56 66 87 58 95 95 190 
39 •• 46 67 74 15 77 95 95 190 
40 •• 35 62 56 23 54 90 95 185 
41.. 41 59 58 14 35 95 95 190 
42 • • 32 54 53 12 65 95 95 190 
43 •• 33 50 57 36 77 95 95 190 
44 •• 35 60 69 28 61 85 90 175 
45 •• 50 66 70 6 79 90 95 185 
46 •• 46 66 78 28 41 100 90 190 
47 •• /+5 59 65 36 74 90 95 185 
48 •• 42 59 59 51 21 90 95 185 
49 •• 53 61 71 39 36 90 95 185 
50 •• 48 67 68 64 89 85 95 180 
51 • • 34 58 63 22 72 90 95 185 
52 •• 33 46 47 12 34 90 90 180 
53 •• 45 52 64 11 64 85 95 180 
54 •• 40 57 50 25 84 90 95 185 
55 •• 48 65 67 22 41 90 95 185 
56 •• 37 55 54 26 95 90 95 185 
57 •• 31 41 49 9 73 85 90 175 
58 •• 31 45 47 39 63 95 95 190 
59 •• 43 51 66 22 55 85 80 165 
60 •• 44 65 72 72 51 95 90 185 
(continued on next page) 
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Table 40. (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Hundredths of Seconds Per- Apprehen- Angle of Degrees Case Discr im- cep- sion Left Right Total No. Simple Choice inatory tion Number of Eye Eye Angle in rom. Dots (10) 
(lJ (2) (3 ) (4) (5) (6) (7 ) (8) (9) 
61 •• 38 56 56 13 83 90 90 180 
62 •• 44 58 55 69 69 85 90 175 
63 •• 38 55 64 17 66 85 90 17.5 
64 •• 44 57 62 2.5 56 90 95 18.5 
65 •• 40 50 57 61 73 95 100 195 
66 •• 39 55 53 26 107 85 85 170 
67 •• 35 45 49 28 69 95 95 190 
68 •• 31 52 46 12 94 90 95 185 
69 •• 26 41 44 35 86 80 90 170 
70 •• 41 56 65 19 62 90 95 185 
71 •• 45 58 56 23 93 90 90 180 
72 •• 34 57 59 16 92 90 90 180 
73 •• 39 48 45 28 83 90 95 185 
74 •• 45· 59 57 43 105 90 8.5 175 
75 •• 38 45 50 20 106 95 100 195 
76 •• 29 44 57 28 109 90 95 185 
77 •• 33 50 54 32 73 95 95 190 
78 • • 30 51 52 25 95 95 95 190 
79 •• 43 60 56 44 83 90 90 180 
80 •• 42 62 60 68 64 90 95 185 
81 •• 47 58 54 20 47 95 100 195 
82 •• 36 60 60 21 92 95 100 195 
83 •• 33 50 51 17 lOS 90 95 185 
84 •• 31 54 44 47 72 90 95 185 
85 •• 39 58 48 15 86 95 85 180 
86 •• 35 53 60 25 73 90 95 185 
87 •• 41 65 . 70 15 61 90 95 185 
88 •• 30 42 47 8 60 95 100 195 
89 •• 45 58 58 22 92 90 90 180 
90 •• 39 59 54 10 86 90 95 185 
(continued on next page) 
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Table 40. (continued) 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Per- Apprehen- Angle of Degrees 
No . Discrim- cep-
sion Left Right Total Simple Choice tion Number of ina tory in mm. Dots (10) Eye Eye Angle 
(1) (2) (3 ) (4) (5) (6) (7) (8) ( 9) 
91.. 3h 56 61 29 61 90 95 185 
92 •• 42 59 59 16 64 90 90 180 
93 •• 37 52 5l~o 34 74 90 100 190 
94 •• 36 49 46 16 75 95 95 190 
95 •• 40 58 49 6 72 95 95 190 
96 • • 34 56 51 46 74 90 100 190 
97 •• 37 56 56 29 45 90 90 180 
98 •• 39 50 62 49 73 90 100 190 
99 •• 61 69 79 33 33 80 90 170 
100 •• 35 48 52 14 46 80 90 170 
101 •• 41 51 59 13 64 90 90 180 
102 •• 40 63 75 66 65 85 90 175 
103 •• 33 39 48 12 54 85 90 175 
104 •• 34 43 62 17 67 90 95 185 
105 •• 32 53 49 10 44 90 100 190 
106 • • 46 67 59 37 86 85 90 175 
107 •• 33 43 66 17 87 85 95 180 
108 •• 40 5~ 59 45 55 95 100 195 
109 •• 40 70 69 50 102 85 90 175 
no .. 39 50 58 28 61 90 95 185 
111 •• 52 56 55 48 54 85 90 175 
112 •• 32 59 68 13 38 80 90 170 
113 •• 43 62 54 61 72 80 95 175 
114 • • 37 48 51 40 81 85 85 170 
115 •• 36 61 60 21 51 90 90 180 
116 •• 34 54 48 31 59 90 95 185 
ll7 •• 35 51 58 51 84 90 80 170 
118 •• 36 52 62 41 78 85 95 180 
119 •• 35 55 63 32 65 90 90 180 
120 •• 52 77 74 67 31 85 95 180 
(concluded on neA~ page) 
128 
Table 40 . (concluded) 
Reaction Time in Depth Span of Peripheral Vision 
Hundredths of Seconds Per- Apprehen- Angle of Degrees Case cep- sion No . ~imple Choice Discrim- tion Number of L.eft Right Total ina tory in mm. Dots (10) Eye Eye Angle 
{1) (2J l 3l (4) (5) (6) (7) (8} (9) 
121 •• 33 52 54 20 90 85 90 175 
122 •• 34 57 58 41 47 85 90 175 
123 •• 32 59 56 75 54 90 95 185 
124 •• 36 63 74 40 54 90 90 180 
125 •• 38 60 57 54 91 85 100 185 
126 • • 34 61 55 16 63 90 95 185 
127 •• 39 71 63 64 58 85 90 17.5 
128 .• 38 56 56 23 29 90 90 180 
Table 41. Raw Scores in the Motor Ability Tests for 144 High School 
.Athletes 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Case No . in Inches Ball Throw in Seconds in Minutes 
in Feet 
(1) (2) (3) (4} (5) 
1 . ... .. .. 71 30 19 1.5 
2 •••• ..•• 88 27 24 1 .1 
3 .. ..•..• 95 35 18 1 . 8 
. 4 ........ 89 33 21 1 .8 
5 • ..•..•• 81 26 20 3.2 
6 ••• ....• 78 35 26 0.9 
7 •••• , ..• 94 30 30 0.8 
8 • .•..... 91 32 27 1 . 9 
9 • •••••.• 88 28 38 0.7 
10 ••••.... 65 25 31 0 .$ 
11 • • .•..•• 80 28 28 2.4 
12 •••••••• 82 27 19 1 . 6 
13 ••.••••• 87 35 23 2.1 
14 •••••••• 90 30 24 1 . 4 
15 •••••.•. 91 29 18 1 .7 
16 •••••... 89 25 26 1 . 6 
17 ... ....• 74 29 26 1. 6 
18 ... .•..• 79 29 21 3.1 
19 •. ...... 78 40 26 1 . 7 
20 ••• ....• 84 31 24 1 . 5 
21 ••••.•.• 89 .32 25 1 . 7 
22 .. ...... 77 35 26 2.1 
23 •. ...... 85 25 23 1 .1 
24 •••••••• 98 34 23 1 .0 
25 ••••• .•• 90 33 21 1 . 8 
26 •••..... 81 34 20 2.1 
27 •••....• 86 35 22 2.6 
28 .••...•• 90 32 21 2.0 
29 •...... . 96 30 21 2.2 
30 .. ...... 90 33 17 4. 3 
(continued on next page) 
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Table 41 . (continued) 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Case No . in Inches · Ball Throw in Seconds in :Minutes 
in Feet 
(l) (2) (3) (4) (5) 
31 ......•. 94 43 21 1. 7 
32 ..•..... 90 35 20 3 . 1~ 
3.3 •••••... 81 29 22 2.1 
34 ... ~ ... . 75 35 19 2.2 
35 ••• .••.. 88 32 21 2. 0 
36 •. .•..•. 90 36 21 2.6 
37 •.•.•.. . 82 32 20 1 .2 
38 •. ...... 81 28 24 2. 6 
39 •. .....• 85 40 19 3. 3 
40 ... ..... 81 37 32 2.1 
41 •......• 79 27 23 1.0 
42 ••. ..... 85 32 20 1.9 
43 •••••••• 87 29 18 1.5 
44 ... ..... 85 38 19 2.6 
45 •••••••• 93 28 22 2.0 
46 •• •••••• 86 28 22 4.5 
47 •••••... 87 29 23 2 .7 
4.8 •••••••• 104 36 19 2.8 
49 •• •••••. 84 32 20 6.0 
50 ....... . 90 38 22 1 .3 
51 .••... ~. 96 39 21 1.5 
52 •. •..... 70 32 24 2.1 
53 •••••••• 88 23 23 2. 2 
54 •••••••• 87 32 23 1. 5 
55 •••••••• 94 34 22 1. 4 
56 .••••... 82 36 20 2.3 
57 •• ....•• 79 36 29 1. 8 
58 •... .... 75 37 24 1.8 
59 • • ...... 80 32 24 3.0 
60 •••••••• 96 41 19 1.5 
61 .. ...... 83 31 22 1 .0 
62 •.. ..•.• 83 32 23 2.2 
63 •.. ..... 89 29 19 3. 4 
64 •• ••.... 92 36 21 3.2 
65 ••. ..... 83 32 23 1 . 6 
(continued on next page) 
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Table 41. (continued) 
Broad Jwnp Sitting Medicine Squat Twist Leg Raiser 
Case .No . in Inches Ball Throw in Seconds in Minutes 
in Feet 
(1)_ (2) (3) (4) -c 51-
66 • •• • • . • • 83 30 21 2.0 
67 ... . . ... 81 32 18 1. 4 
68 •.• . .. . • 82 25 28 1 . 2 
69 • . • . .. .. 90 44 18 4. 5 
70 .. .. .. .. 82 26 21 2. 6 
71 .... . ... 88 32 24 2.8 
72 • . ...... 76 31 21 3.1 
73 • . ... . . . 75 31 22 2. 9 
74 ••. ....• 81 31 21 1 . 7 
'15 • • •• • ••• 91 42 22 3. 0 
76 • . ..... . 89 38 20 1. 4. 
r/7 • • • • • • • • 94 31 22 1. 4 
78 • . . . ...• 90 39 21 3. 0 
79 • . .... . . 78 36 21 2.8 
80 ... . .... 90 33 22 1. 9 
81 •••.••.• 88 30 24 2.4 
82 •. . . ...• 72 33 24 1 . 3 
83 •.. ..... 82 27 21 0.4 
84 ..... ... 81 30 16 2. 2 
85 •••..... 88 26 22 1.4 
86 ..•. ..•• 96 26 21 2 . 0 
87 •. ...... 78 37 21 2. 5 
88 •••.. ... 81 30 23 1. 4 
89 ..•. .... 82 24 24 1 . 3 
90 •... .... 90 34 20 2. 7 
91 .... . ... 91 39 19 3.1 
92 . . ...... 74 27 23 0 .8 
93 •. ...... 81 33 19 1 . 2 
94 ••••••.• 85 31 20 2 .1 
95 •... .. . . 82 29 24 1 . 3 
(continued on neA~ page ) 
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Table 41. (continued) 
Broad JUJ11p Sitting Medicine Squat Twist Leg Raiser 
Case No . in Inches Bal l Throw in Seconds i n Minutes 
i n Feet 
(1) (2) (3) (4 ) ( 5 ) 
96 ••••.•• 90 36 18 4. 0 
97 •. • ..•. 87 33 21 2. 2 
98 ••••••• 82 29 23 1. 8 
99 ••••••• 82 29 19 2.1 
100 •. . ...• 80 28 20 2. 4 
101 ••••••• 73 23 20 1. 2 
102 ••••••• 90 37 18 4 .1 
103 ••••••• 89 28 20 3.1 
104 ••••••• 96 29 19 2.1 
105 ••••••• 81 35 22 1 . 3 
106 •••••.• 89 33 19 2. 4 
107 ••••••• 80 29 23 1. 4 
108 ••••••• 87 22 31 3. 0 
109 ••••••• 79 32 19 3. 1 
110 ••••••• 92 31 23 3.1 
lll •...... 86 29 26 2. 7 
112 ••••••• 70 32 21 3. 1 
113 ••••••• 90 35 25 2. 0 
114 ••••••• 79 32 24 2. 0 
11.5 ••••••• 84 48 24 1 .8 
116 •••.••• 70 29 23 1 . 6 
117 ••••••• 92 28 25 3. 6 
118 •.• • ••• 77 30 19 2 .4 
119 ••••••• 87 34 22 3. 5 
120 ••••••• 80 25 21 1. 0 
121 ••••••• 77 35 24 ·2. 2 
122 •••••.• 79 31 20 1.5 
123 •••.••• 87 30 20 2 .3 
124. ••••••• 73 33 20 3.1 
125 ••••••• 90 33 21 2. 0 
(concluded on next page) 
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Table 41. (concluded) 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Case No . in Inches Ball Throw in Seconds in 1unutes 
in Feet 
(1) (2) (3) (4) (5) 
126 .• •••.. 77 37 21 2. 5 
127 •••.••• 74 36 23 3. 6 
128 ••••••• 73 32 21 2. 0 
129 ••••••• 82 28 22 2.1 
130 • •• •• .• 93 36 21 2.1 
131 •.. .... 80 25 23 2 .1 
132 •••.••• 77 33 21 2. 5 
133 •... . .• 90 28 22 1. 9 
134 ... .. .. 91 29 30 1.8 
135 • . ..... 80 33 20 1.4 
136 •••.•.. 83 29 24 1 . 9 
137 •...... 80 30 25 1. 9 
138 •• •.. .• 87 31 19 2.2 
139 •.•...• 89 35 18 3. 2 
140 ••••••• 75 37 24 1 . ~. 
141 ••••.•• 83 37 23 1 . 5 
142 ••••••• 76 29 22 3. 2 
143 • • ••.•• 90 32 21 1. 5 
144 ••••••• 87 34 21 3. 5 
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Table 42. Raw Scores in the Motor Ability Tests for 128 High School 
Nonathletes 
Br oad Jump Sitting Medicine Squat '1\tist Leg Raiser 
Case No. in Inches Ball Throw in Seconds , i n Minutes 
in Feet 
(1) (2) (3) (4) (5) 
1 .••....• 87 29 39 0. 5 
2 ••••.•.. 62 16 37 0.2 
3 •.•. .... 65 28 42 1. 0 
4 .••..... 90 21 34 0.4 
5 •• ••.... 75 21 39 0. 7 
6 • • ••.•.• 75 14 32 0.2 
7 • .•••... 88 23 39 0. 7 
B. • • • • • . • 75 26 39 0. 7 
9 •..•.. . • 62 20 51 0. 5 
10 •... .... 67 14 36 0. 3 
11 •.•• .•.. 82 22 41 0. 7 
12 •••••• • • 54 17 51 1.1 
13 •. ...... 75 19 43 0.4 
14 •.. . . ... 77 22 49 1 .0 
15 ••. ... . . 72 17 40 0.7 
16 • . . ..... 70 22 34 0.6 
17 ... ..... 62 17 38 1 . 6 
18 •.. ....• 84 21 39 0.8 
19 •..... . . 77 24 37 0.2 
20 •••• • ••. 86 25 31 0. 5 
21 ••• • •••• 85 25 30 0.8 
22 •••••• • • 82 20 48 0.4 
23 ••...... 78 18 37 0. 3 
24 •••..... 60 13 42 0.1 
25 ••••...• 82 28 29 1 .6 
26 . ~ ...... 77 22 36 0. 5 
27 •.•. • .•. 85 24 35 1.0 
28 ••••.. .• 68 21 31 0. 5 
29 ••....•• 70 22 28 0.2 
30 •••••••• 82 21 29 0.8 
(continued on next page) 
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Table 42 . (continued) 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Ca:se No . in Inches Ball Throw in Seconds in Minutes 
in Feet 
(1) (2) (3) (4) ('5) 
31 ••• • •• . • 82 29 40 1.4 
32 ••.....• 78 30 23 2. 2 
33 •• •. . .• • 73 19 33 0.6 
34 •••• • ••• 70 23 31 1. 2 
35 • .•.•... 48 20 40 1. 0 
36 •... . .. . 69 21 28 0.8 
37 ••••... • 64 16 29 3. 2 
38 •.. • ... . 62 23 33 2. 7 
39 •. . . • .. . 76 20 38 0. 7 
40 •.•. . . . . 82 27 24 1. 3 
41 •••.... . 82 19 34 2. 5 
42 •••••••• 80 19 25 0.9 
43 •••••••• 75 . . 27 48 1.8 
J.J. .. ... ••••• 80 22 31 0. 7 
45 •••••••• 80 21 38 1.3 
46 ••••.• . • 76 21 40 0.1 
47 • •• • •.. • 73 22 24 0. 8 
48 ••••• • •• 81 21 21 1. 6 
49 •• ••• ••. 57 19 47 0. 2 
50 •••• . ..• 53 16 44 0. 2 
51 •••••••• 66 27 26 0. 9 
52 ••.•..•• 80 25 42 0.8 
53 ••. . •..• 80 24 31 1. 6 
54 ••• •• ••• 80 31 21 2.1 
55 •••. • ••• 75 30 35 0.8 
56 •••.••.• 67 29 30 1.4 
57 ••. ..•.. 84 24 26 4. 6 
58 ••••...• 81 26 38 2 .0 
59 •. • .. . .. 54 18 34 0. 3 
60 •.•..•.• 66 18 35 1. 3 
61 .••. ...• 88 27 28 1. 9 
62 • .•..•.• 60 13 31 0. 3 
63 •••••••• 70 23 33 1 .0 
64 ••••• • • • 79 31 31 0.6 
65 •.. .. . .• 71 15 33 0.3 
(continued on next page) 
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Table 42 . (continued) 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Case No. in Inches Ball Throw in Seconds In Minutes 
In Feet 
(1) (2) (3) (4) -m 
66 ........ 60 26 27 1. 3 
67 ••••...• 90 27 24 2.0 
68 •••.•..• 67 24 34 1. 2 
69 •••...•. 75 27 32 2. 3 
70 •••••••• 68 25 33 1. 2 
71 •••••••• 80 26 34 1.1 
72 •... ...• 60 24 28 0.6 
73 •.. ..... 88 30 23 2.1 
74 •••..•.. 65 25 39 0. 3 
75 •... ...• 59 30 28 1.4 
76 •.••.. . • 90 33 24 1. 7 
77 ••••.. .. 73 30 23 1.2 
78 •••...•• 94 32 26 2.1 
79 •••.. .•. 64 23 33 1. 2 
80 •••••• .. 64 25 26 2.4 
81 ••. ..••• 75 21 26 0.4 
82 •••• .•.• 69 25 22 1. 6 
83 •••..... 75 23 30 0. 7 
8L~ •••••••• 85 29 25 1.2 
85 ••••• .•. 76 21 30 0.4 
86 ••• • •••• 6g 23 31 0. 7 
87 .••....• 50 19 27 1. 9 
88 •• •••••• 8g 35 20 2. 7 
89 ..•.•..• 75 23 34 0.6 
90 •••....• 71 27 30 0.8 
91 ••••.••• 76 12 31 0.2 
92 ••.••••• 52 25 41 1. 5 
93 •••.•.•• 73 27 25 1.7 
94 •••••. •• $2 28 35 0.2 
95 •••••••• 59 20 42 1.6 
96 •••••••• 81 32 25 1. 5 
97 ••.•.•.• 75 19 30 o. g 
98 ••..•... 63 21 26 0.6 
99 ..... .•. . 69 12 34 0. 6 
1 oo ........ . 79 23 ?4 0.6 
(concluded on next page) 
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Table 42. (concluded) 
Broad Jump Sitting Medicine Squat Twist Leg Raiser 
Case No . in Inches Ball Throw in Seconds in Minutes 
in Feet 
(1) (2) (3-) (4) 151 
101 ••••••• 82 '-24 23 2.2 
102 ••••••• 61 ll 29 1.4 
103 ••••••• 80 24 21 4.2 
10L~ ••••••• 84 28 25 1.5 
105 ••••••• 75 29 24 0.4 
106 ••••••• 68 23 30 0.7 
107 •••••.• 80 28 22 1. 6 
108 ••••••• 63 27 26 1. 3 
109 ••••••• 67 25 37 0.2 
110 •••.••.. 84 22 31 2.5 
ill •....•. 64 21 33 0. 5 
ll2 ••.•••• 67 29 29 1.6 
D .. 3 • • • • • • • 65 22 25 1.1 
114 ••••••• 58 23 26 
• ' 
0.4 
ll5 ....... 72 18 30 0.2 
ll6 ••••... 87 15 36 1.6 
ll7 •...... 73 26 27 1.0 
ll8 •••••.• 62 25 25 1.1 
119 ••• ~ ••• 61 19 34 1. 9 
120 ••••••• 67 19 35 0.2 
121 ••••••• 73 22 29 0. 9 
122 ••••••• 77 27 23 1. 3 
123 ••••••• 81 26 26 0.6 
124 •••••.• 73 15 33 1.9 
125 ••••••• 79 30 30 1. 6 
126 ••••••• 66 19 33 0.4 
127 •••...• 79 22 47 0. 9 
128 ••••••• 73 28 27 0.5 
APPENDIX B 
Department of Health, Physical 
Education and Recreation 
School of Education 
Boston University 
Boston, Massachusetts 
High School Student Information Sheet 
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A. C. Coder 
Faculty Club 
Boston University 
145 Bay State Road 
Boston, Massachusetts 
Circle 7-9638 
Copley 7-2100, Ext . 550 
Note: In order to have a successful testing program for you, please 
fill out each numbered item accurately. 
1 . Name of high school. • . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . • • • 2 . Date • • ••.• 
3 •••••.••••••••••••••••••••••••••••••• • •• •• •••••••••••.••.••••••••••.•• •• • 
Last name First name Middle name 4. Age 5. Height 6. Weight 
7 • • •••••••••• • •••.•••••.•••• • •... ••..•• . ••••.•....•••••••••••••••••••.• • •• 
Address · Street City State 8 . Telephone number 
NON-ATHLETES 
9. Check, if a non-athlete ( ) 
10. I have never played on an organized team in or out of school . 
Answer 11Yes 11 or "No" •••••••• • .• 
11. I have never played on an intramural game . Answer 11Yes 11 or "No" ••••• • • 
ATHLETES 
Answer questions 12 through 16 in space provided below: 
12 . Check sports you have letter ed in. 
13. Check years you have lettered in. 
14. Write number of quarters you have played to letter each year in each 
sport . 
15 . Write number of games scheduled in each sport of each year played. 
16 . Write position you have l etter ed in. 
(continued on next page ) 
15 . Scheduled 
games 
----
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16. Position 
- - f:l_sy~d- -
Total 1 2 3 4 Total 1 2 3 4 Tot 
Football 
~a~eball 
Basketball 
Track 
Hockey 
Totals 
---------------------------- --- - ---
Percentage 
------------ - ------ -- ---------------
17. Sport honors received; check year: CaptaL~ 1 () 2 () 3 () 4 () 
All-Conference l () 2 () 3 () 4 () 
All-state l () 2 () 3 () 4 () 
I YTill report in the period designated belmv : 
Mon Tues Wed Thurs Fri 
Period I I I Check your schedule and coach in order t hat not 
more than one student 
per period may be 
scheduled. 
140 
Nrune • ••••••. •• •• .••••••••••••..••.. .•••. . ... . School ••.•. ..•. .. .•. • 
REACTION TD!E 
~~~pie==== =(~)~-1= =2= =3= =4= =5= =6= =7= =8= =9= =1= = =·=·=S=o=e= 
~~~~~~~a~o~y = ~i~ l = = = = = = = = = = -= = = = = j = = = = = = = = = 
DEPTH PERCEPTIO!J 
ll 2 3 4 5 6 7 8 9 10 l Score 
--------- ------- --------~ --- ------
PERIPHERAL VISION 
= = = = = = = = ~ - =2 = T ~ = = 4= = =5 = ~ ~ I 7 = ~ = =9 = = =1~ rs~~· 1 l eft right both both both right left both both left right both . _ 
------------ ------- ---- -------
2 
3 
4 ;-------- --- ------- ---- y --- - ~--
------------------------------------
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iiotor Ability Scoring Sheet 
Name of Student 
High School 
In order for your test to count : Pl ease , accurately check either 
Athlete Non-Athlete 
(Won your letter) (Never participated in any organized 
sport in or out of school.) 
1-h:cHone, V. 1 1 , G. W. Tompldn and J. S . Davis , 11Short Batteries of Tests 
Measuring Physical Efficienty for High School Boys , 11 Research Quarterly 
(March , 1952) , AAHPER, Vol. 23 , pp . 82-9G . 
Battery of Motor Ability Tests 
No . of Attempts Best 
Event Event 1 2 3 Raw T Remarks 
Score Score 
Standing 
1 . Broad Jump 
Sitting Medicine 
2. Ball Throw· 
lJ . Squat '1\vister 
4 · Leg Raiser 
Total Motor Ability T-Bcore 
Average Motor Ability T-Bcore 
Examiner 
Position 
Date 
APPENDIX C 
October 16, 1953 
Superintendent ·~·~·-------------­
School Department 
-------' Massachusetts 
Dear ----------' 
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We would very much appreciate an opportunity to do some experi-
mental research in your high school. The project has been encouraged by 
the Doctorate Committee of the Boston University School of Education, 
and we believe the results when made available to your teachers who are 
interested may be helpful to them in their services to the pupils who 
participate in the research. 
The problem to be pursued is: "An Investigation of Relationships 
Between Certain Psychological Capacities and Motor Abilities of Athletes 
and Nonathletes on the High School Level. 11 
The doctorate candidate who would carry out the research is 
Professor Alden Coder. Coder has a background of several years of experi-
ence as a very successful high school teacher coach, and also several years 
of very successful experi~nce as a teacher coach at Mount Claire State 
Teachers College in New Jersey. He is at present on leave of absence from 
that position to complete his studies. 
The proposed testing program, if it meets with your approval and 
that of your Principal and his staff, would be carried out at the High School. 
JMH: af 
We hope that this project may have your approval. 
Vecy cordially, 
John M. Harmon 
Professor of Education 
BIBLICGRAPHY 
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